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FOREWORD 

Not] ting in this book is lo bt taken as an authority 
for disregarding the orders and regulations laid down in 
Hit Nava] Magazine and Explosive Kegula lions, the Naval 
Cordite Regulations and NavaJ Air Stations Magazine 
Regulations. Those publications are the authority for the 
necessary caic and precautions iu Uie atuwagc, handling 
and Inspection of ammunition of all sorts 
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SPECIAL NOTE 



Owing to the Wat ending, curtain stoie-s deM-rilicd in Hus lluniUMok have hemi withdrawn from 
service . 

They have out, however, been deleted from this Edition hecause it is felt that Eludr use during 
Hits War 193IM915 should he op record. Also tt would have mcunl reprinting. els the buok was 
ready for the binders before the corrections could be made, 

A Ii5t of StOfCS under this category is appended, and it will be supplemented by fh P" Series A.K r O r 
amendments as required. 
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' ISupibardment, Cartridges, ami Charges. 

Cartridges, Aircraft, CiitapauJt, 

Cartridges for Holman Projector. 

Charges. bombardment. 

Cordite A.S.N. 

F mi No, 125. 

Fiific No. -It.) 2. 

Fuze Time and Percussion, No, 93. 

Holman Projector. 

PJi.C, 

Projectiles — Chemical Shell, 

Projectiles — Paper Shot, 

Projectiles — Shrapnd Shell. 

Pyrotechnics Projectiles I31u minn tEmg. 

Pyrotechnic Rocket Dlimdniting, 

Q,F, Cartridges — Bombardment , 

Rocket Flare HtumjnalFng 3 lbs. i Snowflake! 

and Shrapnel shell. 

Time and Percussion Fuzes. 
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glossary 

T*h‘ tlcpnilioim "i'it-h are intended /■■ ft fifth h the terms in the sen*:' in which they arc uW fu 
this hf&k. 

Anntrriif : fn Smut! arntt mrtmututivn, the. varnished ring between the percussion cap Jrsd the hm of 

(he cartridge. 

Blast t l he- iiutimtd pressure of the air imrsed by tfs displacement at the point aj the cxpto/shai t. y 
detonation, 

Conneliure ; .1 gfOi t'i , n.pu iatly n n'rt atu r groove formed round- it build or project ito near its haw, 

Ceipac.it f i When u 5 n/ in rdalfov to shell or bnruhx, She tmuitml nj explosive piling staled n.s 1/ percentage 

■ l the total weigh! of the shell ,1 r bowl 1 

Centrifugal fate* : The radial ffittt tiding nu a fitnly travelling in >1 rtmv. ■ .v.n» fn the tondeu, .• ■•,■ the 

hotly iti continue trawlling iw n straight line 

Choking : | method >>f dosing the necit of a hay amtuitifag txphndve in powder form .'i „'V, j .. -j ji.- ft 

together into serural pleats anti thru tying \t round with silk thread. 

Coning ; A method if securing a projectile in its ease consisting (K pressing the month of the case iitfo a 
cannelure on Ihe projectile. 

Crimping . I vtttfhoii of ttoifilg sht mouth "f IF f Hf ithigv t uwr n ith u series of small foltli,, e g. ,r.-, tt me ro\ 

of retaining the charge in unbtdleied blank cartridges. 

Ganger Zoite The spat e round the point i*h,ire uk explosion a idonnfi.it; occurs withm scinch damage 
tfiuy he at used. It may he divided into two distinct ureas ; 

ri) The Blast Zf-ne . — in which persons or material may he damaged hy the fxpan.?iim of gases of Inal 
explosion nr dcAimfum. 

Mil The Tragmettl Zvtu in which persons it material jn-ij he damaged By fragments product it by 
rJvr expfosifm or detonation The fragments way consist Of porttom of the walls of (he shell or other 
torilainet or mav be firmed L y material set in tntduni hv She , 1 phis it 01 

Drift; The deviation of a prey edit c (u (he right from the plane of departure .-tar U r h clockwise roiuii in 

Ettdntb±rijiic ; ffif a chemical mtnpoMid) Ahwirhing had tm its formation toad a -.id, is tv exam fife 
of xtich ii ccotipouv.d. 

Ei'Orrcm i Ihe urtJT Mechanically produced on mctotls with which (her came into ranted hv f — 

11 ) 11 mtch.itufd! (fid r.ii/ if (Ac Solid products &j lt it e.vplviit/tc. 

Mil The scrubbing action •■•(' the hoi "ones. 

The , dt, 'male heating and cotiling, e.g.. <f the Amiv, 6 v causing xurjare Jisivlegratitm accelerates the 
erosive effect. 

Fragmentation ; The breaking up of Ihe container of an explosive ; Ihf mare violrui the ' i ih'Yion. the 
smaller and onoc mnrtervnS are the fragments produced 

Hygroscopic; leading lo absorb wn fixture from the air ; awwtomum ftiitate a alt example- of such a 
substance. 

indenting : Process nj pressing the metal of a cartridge casa into d cannelure, on. 0r bullet at several 
Separate points lih the- circitnifcrence, 

inertia ; l > to properly by which matter continued in a state of rest or uniform motion in a straight line, 

except in sa far as ihe state is changed ^jv external force 

Mai tie WJedty ; fhe velocity of a projectile relative to the mounting at ihe moment it tomes, the. 

mtcizic , Zum^t trues called “ Initial velocity/' 

Necking : The operation of retiming the diameter of the mouth of a Cartridge case from chamber diameter 

to projectile diameter, resulting in the formation of the conventional hot tie-shaped " cartridge The 

operation may ufov be used to jS* a bullet »i its case, with or wiihend ifif additional operation vmA 
indenting, 

O.F,M. r ObSideit tor future manufacture. 

Pessfrtratioh ; Hiding of armour caused by shell burst off vr tie, tr ,(s mr/dCt 

Per^iii'utiun : fhixxayil tlf l.htU through ttrlll >Ut •.•: .f fit COj^lif pin < i r i .1 .■ J-- Q)( fpf f,r,- -,\de. 



Remaining Vrlncity i The wlnnfy nf a pr.ijurttfA, r#i,tftw la iff grm front which it HWf at ««.i 

point of tbs trajectory. 

Rifling : A ntciAoti if securing percwsiw rtf pS rr; mail mtw. cartridges the metal Ilf ih r tr/5 i>f (hr 
fdp chamber IS for Ltd inwards eiet th id base >f 'hr e&f , 

Stabbing : A similar process in " ringing" hut stnall portions offiy -j the Up i <J the tap chamber an 
prated j'pr tv retain the cap, 

Slfjumiflf i A pivaxs used iw press into ike- various channels of some fuzts. h is dens by hand 
;-rth U wviiiif it drift. Rackets, lights, fie., ate rfnVeffl or E-te^med with the rocket c, imposition in si 
simitar manner, but a mallet is used teith i/ns drift. 

Striking Velocity i The velocity of a projectile relative to the target, at the paint .■/ intpitti. 

Sweating i The joining of two metal surfaces previously rooted with tedder by placing them m contact 
and applying heat until the solder Tv Ji y , 

T’lmn of fight : 7 he lime *e projectile take? to reach the point f impact, reckoned from eke mi-mnit it 

if-avtt the mnzzb qJ the Qtm. 

Trajectory : 7 he path described by the centre of gravity of a pnjvcfHe in fight. 

Vertex i 7 he highest paint vf the trajectory ; also fawn ns the “ culminating point” 
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CHAFFER l 

GENERAL REMARKS ON EXPLOSIVES 

DEFINITION OF SERVICE EXPLOSIVE 

L An explori w is n mj bs lance it a mbs. tufa i>l substances ill width, in ^uttabte eondit i mx, il i> 
possible; to initiate chemical change which will proceed will) great rapidity throughout the miy .uni 
convert il into Ijirgi quimririns of hc j al .uid gast a. Il is characteristic that this chemical change 
propagates itself throiigh. the miss of explosive from the place of initiation witfbOLLi further supply 
of external energy or muleriat. The entity liberated by the small layer of explosive immediately 
subjected L(j tins initiating impulse is sufficient to cause the explosion of the next layer; the energy 
from this layer causes the explosion oi the next, and so oit 

COMBUSTION AND EXPLOSION 

'I. The phenomenon of uirnbustiuu i-- familiar, ami il is well Iuluwii (.lint di fferent tubtilafteiM bi.mii 
at different rates. Ordinary combustion is a process by which substiuices combine with the oxygen 
ol ih* air, and therefore tin- rate <1 combustion is limited by the ami rent of oxygen present and the 
rate at which it can he suppled. Il, however,- the oxygen require:! be closely associated with the 

combu I . -I i:. .-in.- ■ i 1 ■ - ■ ■■■••«, ]: . |... • - i . i : • hi |>» . 1 1 .-L.u ■ ■■:,..! I - - j I ■ n r u\ 

the combustibles and the oxygen is supplied in the potassium nitrate) wrtibustiocv can proceed 
independently of 111. iumnsphimr. oxygen, and within the nets.-; of the mixture itself. This uiuScs a 
very much immc rapid rate ul combustkm, which can Ik? still further increased by confinement' in 
snnii- producing what is known as explosion. 

Explosion is a combustion wEum- velocity Varies ftulll about a foot a second up to about feet 
a sortmd. This Velocity is constant for a given substance, and under constant conditions of pressure, 
temperature, etc, 

DETONATION 

3. The explanation of the phenomenon known as detonation is outside the scope ol tbk boob, 
but it may be fciid to be 3u action closely allivil to explosion though far mnn- rapid in character, it 
proceeds through rSw? hull- ref Ik- evplii-.i ire in hhn fnrm of n w.i vu Irnown n-q llii* el-l hi l+icln wave 

Tin 1 ik'tonafSoti wave in service explosives varies Irani about 10,000 Lo 30,0 X) f-vi jn'i second 
according Id the chemical nature, physical condition and degree of confinement <iF i,hn exp^vu- 
Detonation, is characteilivd by it- powerful shattering effect, the result -il the extremely high Local 
jnVSSiires which the idmott inRtnntjirasous action produces. 

CLASSIFICATION 

4. The rates of combustion obtained with different explosive* vary accord ling to the iiiaiumr m 
which tlu-y are contained and the method of their initiation ; a rangt cLisafLcititjn has been adopted 
in which explosives with rates ni combustion above approximately 1 .000 feet per second arv, in 
general, dassfid as High [Explosives and the remainder are Explosives or Low Kspliisiwes, 

5. For Sitvii* purposes explosives aft plai i.-d in the following categories: — 

(Ei PROPELLANTS nr Lew Exphsiw*. These are used tor (hr pcqpuLiirm oE projectile* 
iririb gun;-: mid. Small Arm*, 

[3) HIGH IIX.I 3 [.0SIVI-:S. These are used lor disruptive purposes, 

(II) EXPLOSIVE COM POSITIONS. I'hom include Gunpowder, and pyrotechnic and, other 
compositions which cannot be detonated. 

JVu/e, — In certain conditions (1) can be used In the place of (2), 

Cl. The. dianRc^i in vctwdty of canibustEuii during the progr^L'j vl ^Hplixwn of n. ^lid easpluid™ 
rising to tin; maximum Velocity known US detonation may be divirlid intn- thru periods' — 

(1) mdtion. — During Lius the velocity of decomposition increases from sftfo to that of 

Ignition : ignition is completed when tho heat evolved by decomposition exceeds the 
I n at l-ast by radiation and conduc Lioni . 

(2 Explosion . — Thu explosion then proceeds ni jl nid furl'll velocity, provided the prct-LKUrc 
remains constant. The pressure rise may he sufficiently rapid to cause detonation. 

(3) Dtitomtk/ri. This jir- n;r- : ul-. ;i( a maximum y-elncity ni several thousand feet u second, wfiicli 
is almost unaffected by external pressure. 

7. Propellants are ignited and axpliode ad a velocity depending oil the surrad^ling pressure, 
which should not rise :-,n rapidly .in En daiiSc dototiatlitn. 

8. High Explosives of the Initiator lyjx?, when ignited In omcii l.inns ot conJincmcnt, rapidly reach 
the deTOnatitMl stage. 

High expk^tvos cl tin 1 I [ktermediary and Shell filling types are detonated by picking up a 
detonating wave from an adjacent detonating explosive. 



2 

CH, I r 

STABILITY" AND KEEPING, PROPERTIES 

9. One of the principal cauaiderirtions in iho choice of ;m [?jrp|u-.ivi foi it piuttuiilur purpr>r-i: is 
ilv stability in keeping properties in conditions likely to be met with in sa-rvice Explosives vary 
hi Jim Eh ! lie it stability storage. especially in wjnn climates, Deterioration may be dm tn : 

UI Vfh-m.rtti f tiaiaitifity [i.e,, a natural tendency to decompose slowly , fluently accelerated 
by impurities nr by tii r puidiw.ls o( .|«e*ien|!n-'il nm), WiE.Ee 1 li ■ majority uf Service 
>.pl i usi Ves ihu iftm t of chemical deterioration is a loss l>S officienry. Willi propellants, 
iti i nn'i|>iisi I ii i|i hi ly proceed su rapid] v At E o lend iwontually Ed the formation of a-litlicieril 
Ural to (’.■disc ignition 

or (2) J Change in ihe WiysiCitt Ciwn/tfnuj !>■ • : 1 1 1 1 f about by Irigli NTiii.HTatLi.re5, access of moisture, 
•Ir. Physical changes include rlie nn-lting freezing rji ervsE; LLi <• cliaupc of tin- explosive 
>n 51 . 1 1 v - J it:- components. th>- absorption of water tmm damp intmo&phm-S aud Liu Eo-s 
of voMite constituents. 

Hi C ontain^ra for explosives arc made of. <»r cuatt'd with, materials which Jo not interact with 
the espied™ or produce deterioration ftp ilaiLgerous substances. 

INITIATION 

II The particular tnethod. of initial inn is decided liy the nature "5 tin explosive and L t n ■ 
circumstance? in winch lE is used. 

Explosives vary considerably in scnsllivenhn, that \* to say. in the ease with which they car be 
initiated. Fulminate of mercury is detonated by very slight friction, but T.N.T. can withstand blows 
■i[ some violence. 

I n luadLice, ■ n-hliw high rxplosiw^ in d-, r muled cither by flaKi it i li i Llnrlricnlly-heated wire 
by pi reus? ion friction 01 by pricking with a nueille. 

f-css si ii si live high explosives are detonated hy detonating a small charge of a more •■•M.itivi 
i‘v]d> i'iivj* in rljvw* contact ■vtlli fcbt-m. For example, in ahull wEih IJcgh l-xplmivp n very em ill 

charge Of ail InitEiitur [<r.g. r Fulminate of Mercury or Lead Azide) iiiiriaU'd Ly flash or pcncnsSrUni is 
used to detonate, a larger charge known as an. Intermediary fa.g., Fompnsition Exploding)- whose 
detonation in turn detonates (he main charge {e.g., T.N.T.). 

Explosive compasitions Olid propellan ts are usually initiateiE by flame from an igniferous mixture. 

T'ocr uiitiali'iii ur igrafcrmis ini LiiU ii ui of a high explosive will 1> .n| only xplosion. Poor 

initiation may lie caused by a lack of close contact- On the other hand, many high eXpLyrivtS if 
iyuit 'd, i lid f in tuflierenl hulk <ir confinement, may bum fiercely enongll to proceed to dclotiatinJtl, 

12-14. 
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CHAPTER II 

PK0PELLANT5 

CHIEF REQUIREMENTS 

15 The clairt requirements of a propellent are : — 

(!) f'o tuii'i a Kfguh if .ut<i Readily Controllable Rate »f Burning ■> -• regular hathxfics i. — A 
regular rate of burning and a steady development of pres-wn arc obtained by using a 
colloidal (j i' , gelatinised) t‘Xptiv»LVr ■ f •: uniform nmpnsiticm which tan lmm ■ ■n-ly fmm 
i 1 1 1 * exposed surfaces, layer by layer. Thi amount of surface txpO«d governs the rate 
of burning. The size (i_r., the diameter) of I lie- i.in d determines the rate of burning a?-, 
for a given charge weight, a nUmbi'j' <if xnull .<mr« offers more surface than a few large 
ones. If required, the surface area can be further increased by making the propellant 
in tabular, multi- tubular or slotted tubular form, nr in ilisr-i. nr flakes. In fins way 
propellants 6t identical Cmp rsi t ions can h" lisod n weapons varying from a revolver to 
a big gun. 

-fSl To hr Zmftftcifxs and leave »tt Jie/ndtur. — Smnkeh&sriffH is important frnm a tactical 
standpoint. Residue has a practical significanee as hot - mouldering fragments re 
maiding in tin- Ixjre an- dungerou-. . solid m-sidur fouls the bum and Increases erosion. 

|!1; / ■■ l.h front Muzilf. f'i-.tsh and l Hack l* task. — Er addition to disclosing thi position -f 
t hi' ship, miiKzli Hash :s apt to dazzle ur blind file control and hridga personnel of the 
gunlayer. Back flash ii dfcUguluUS n> person™*! and may Ignite cartridges or other 
Ltiflamturihie material near the breech. Both muzzle flash and back flash are due to the 
formation Ol nrmnipletdy burnt gases Lit high U-ULperiitm . .-.. ITipsc gases ignite at lb-' 
nirnJ' when canting intu CGtSt&Gt with the outside nir a I hr the projectile htlH 3 'M tho 
gun and a l$a on admixture with, air when the: breech is opened. 

i-l) A’h t to an t-w Etmk/ti yf the Huff. — Ernsimi is dm Iq the waging action of the JiojL gases. 
arid h caused partly by thuir high velocity, but mainly by their high temperatures. The 
rapid heating and curding to which tile bore nf ;l gun Ls subjected further tends ro disin- 
tegrate the sur'tao- metal. Thfi up/ of i propullMt with a low heat value, is therefore 
advantageous :m/l leads to a reduction in wear. 

(5) To hf easy in Igrnte . — Most propellants art! relatively difficult to ignite, and (with ci'itmii 
. xrvptionr-i) gunpowder igniters 4tH! used. 

(ill To he Stable in Storage and Transport. -Ptopelfcnts differ from most other fiJtplost vch in 
thill tliey undergo a continuous though sfrvw praa-ss nf decoinpositiim, Direct slltl Light, 
heat and dump ac.-ccleraie the rate of decomposition. Thu condition of propellants in 
storage is ascertained by periodical tests- neconi position is accompanied by an evolution 

of heat and the formatk frt v adds ; if the former is not dissipated and (Etc fa tier 

afe not ni'Utmlisnd, decomposition is accelerated and may eventually become 50 rapid 
as to cans; spontaneous ignition. Cool dry storage and the addition of stabilisers tn 
neutralise the free acidi prolong the " life " of a p-opdlaui 

(7) To he im&JpeeUd kv Moisture. and Temperature . — Tli ■ getlfial effect moisture if absorb* d 
Eiy propellant. LS to cause irregular bulli^ties. tn addition, damp tends to promote 
chemical deterioration leading to instability. Exposure /ur shwi periods to extreme 
temperatures may lead to physical changes in Line propellant , hot these an- usually only 
temporary. 

(Hj jVihT I’m he- unduly sensitive to Impact or Friction. 

(14) ,'Vi.if [n require unduly bulky charges. 

(10) Ncf iu give off poisonous err irritating fumex. 

CORDITE 

lft. The first English smok-. less " powder' wax raJted Codilr. because the oinlrnal was ttlil.ll U 
fachtred in tlie form of cords or sticks. It consisl^ essentially of a ccdloidid mixture of nitrocelluloK: 
and nitroglyi'iTm- with a fiiahiliser to check • I cirri. -T.it ion Oth-r substances may iitm - Lie incaqjonilud 
fo reduce or eliminate " Jlnxh " on tiring. 

The term now emhiatv-, materials of various tOTripn sit ions and forms, and the physical form •>( 
the different types ir, identified by appropriate lettens : — 

Mil letter = Cord. 

T Tubuliir. 

M Multl-tithulur. 

S ■ Shu led tulie. 

R Klbbon, 

[) = Drilled 

t.J - Grooved .- Rmckut Cordlin uuly. 

X tlruclfonn ( 
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Some cordites produce a Large fla-ih mi firing, ;irul Lx tnvnu’-rm: ibis disadvantage Ha-dilcs* and nnn- 
IjLuidiry* cot ditiiH liavu uwii U Ltnjducci] . 

17. This ricvclopiru'iiL has ciccae-joliixl Lhi gmlij'iiiig ml cufilitos into 
; ] : FhU JiarJi. 

(2} Fiaskksf muf non blinding. 

M L iiij features of cardite. 

16. Hum in ". — It is slw Ijunuiig. Lite initial pre^imr:- uiv couu - n a. L i v. Iv lnw iilJ preumlru mi 
Lin 1 projectile in (he bore i' well 

SiMO/ff. — Thu produc t j _- if esploEion <A cordite an entirety gaseous, but a certain amount of 
yellow smoke h produced outside fbes band mid some smoko comes from the gunpowder tgnf ler. 

Flmb, On liriu^, Full Mash cordite produces a huge lln. -Ii by reatuu of tin- high pro port km ni 
incompletely burnt gases ( hyclT-ngi-n nnd carbon monoxide) which ignite on coming into conlact willi 
thi outside air, 

Krosim . — “Ihe calorific value of the propellant has a considerable ofiecc on the rate of erosion. 
Propellant* of the fiastdess or non-blinding typo*, owing to their tow heat vi-itui s, re considerably 
Superior to Cordite 5.C. its regards wear uffccl 

IgntiinH . — Cordite is difficult to ignite- Most li,l„ charges run fitted with gunpowder rgrihcrs 
tu reinforce I he fin-ih from tie tube, The smaller Liu- diameter n f die sticks the morr easily they will 
ignite. 

S&urts^c. Ci ' rd ite h not a thoroughly stable substance. Fiona the Jay it is made a slow but 
continuous rinr-omposition goes on, producing; acids which, if not rendered innocuous* accelerate the 
rate of decomposition. Stabilisers .inch as min. ml jelly or cnrh.imit, .ir- added tu ncrntxalLst! thesn 
add:-. The liiL;ht'r tl.Hr LeriipcratLIn: of straUgr, the more rapifUv corditr deteriorates. The life of a 
Lot ’ of propellant in the Kaval Service it asaMsed fur ste-nige at h-rnpuraturcs not cx-ccrdbg 90" F. 
Storing at higher temperatures, involves a reduction of life FLx |>; i.-u 1 1 ■ to low temperatures fs un- 
desirable, =is this may result in exudation of rntru^lycmne. For these reasons alt cordite except that 
in Small Ann? .Ammunition iv periodically inspected .,nd t> sled, 

Sizes of cordite, 

Vb, In general, lilt* siie of cordite is expressed in thousandths. of an inch, and th« figures follow 
the symbols denoting composition and shape. 

Cord , — The siae given is the diameter of the dry cords. 

rwMut. The figure* give the external and internal dhim-luiv of the tube us it leaver the die. 
Ill iK H.S.C./T. 124-GSS indicates that the tubes, when pressed, have an external diameter of 
(l,)!M-5nches and. an internal diameljn i i l.HFi?HiirVs. (Annulii I J.tE^bincheh ,) 

M uliitubaLir . — Thu Agones give the ''mean web 1 1mikncsh " in im-hns, " Wuh thidriftA M is 
ddimul as the inirumiuii distance between any two boundary s-urE-ires, 

Ribbon . — The figures give respirl lively iho thickness uud th» width, <?.g. 01 I x fUfcl indicates a 
ihickiLcst of 1.1.01 4-:uch ra and a width of OjCMS-indiirv. 

Scroll.— -The figure gives the thickness, t.g. S.S.t IHW indiuiili-s ,l l hinknew of 0,tKIB-i riches, 

Lotting of cordite. 

15 >. A " Lot” of cordite is defined as " alL arbitrary (JWtlty of Cutdite of any dim sift:, of the 

same wiflpoaitfoa find tniula in ttu i grata factory during a limited period at time." 

liach lot is given a 11 Li t Number " win*-- bonded for acceptance. The. Lot Number cuiLsisLt <■! 
two parts, a. letter csr group xl Li-l l ■ rr .n n: llu- tJUWSalS. Tin/ I*ttei3 um symbols n[ 1 1n- particular maker. 

FULL FLASH PROPELLANTS. 

Cordite 5.C. ‘SolvcuLicsi CaihunlkJ. 

21, Cordite SJ . is a homy substance of a ml-rranP'parfnt natufu varyutg in colf.un train ii^lit to 
if. irk brown. 

Solvuni I: -j. pefbra to the method of mainline turo, Corbaruite Is tiie stabiliser. 

Cai'dih S.t'. iv <';.i-.y to liafililt; unii is out alltcted rmrnediaLoty liy waC'i mi luoisLitrc, Et burns 
with regularity, ard is mndi more stabte chemically than the older types of cordite* but, nevertheless, 
i v subject til a gradual di icrinr.i lion, 

\|-W Carditc SuC. is light in roloiu , bat a- the cajbamite h Uhinrlup the develojjti j darker 

colour which is- nn indirotinr r-t j!s romaming lb ■ |h I .■ricnali-.n if vriy slow in goext COnd-EbtLS of 
storage ; it is mote rapid to conditions of high storage temperature . direct sunlight ar ooutau iiiatioiiL 
Iti good coudi tioos Cordite 5.C. lias vexy'lihtle smell. 1 1 in puisimuUN awing tu its uitro-glyiccrirnn rantent, 

CurdEtL" S.S.t.', , Sui.j]] Solventless CarbamiteV, 

22. Sun ill cordite is in. i .■■ i. tm of i pleat k 1 oi ooi m^ted stu-et, charges aru formed by railing 
up a corrugated sheet with a pin in sheet fn spnw the corrogations. This cordite was developed us an 
altumiitivt to H.b.C,/T. It is used in Bombardment charges. C.S.S.C. (Cooler S.S.C.) hits been 
developed to give a greater degree of fliiiihlessuess than S.S.C. 
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C-'orrtite. S.C.-T. fSolvetilleis Carkirnite Tubular), 

2'T torditv S.C.fT. Eh made from fragmentary l"tt> 1 1 [ ■ iEtl ititdilu S.C, pressed ill lit tubular lurru. 
It was Introduced for ballistic purposes ruid i-. used in large si for catapult charges. 

Cordite S.L-, ( Sot. v cotless Carbarn Ite Rocket;. 

24 Cordite S.lf {formerly S.C.E.K.) is a large tobnlw cordite similar to S.i './T. U it used as a 
charge for Rockets IJ 

Cordite H.Ji.tl T, (Holler Solvent ksS Carbamitc Tubular';. 

2.1. Corditi H.S.CJT. luc- a greater nitro- glycerine can lent than Cordite SJ aud thus a higher 
calorific value ; 'ii Is aLw more rigid. Il is* used for Hirtall i.-ulLbtv guns. 6-jjJr. and below, 

Cordite M* D. and M.D.T. 

C^tw M.D. whs developed owing to the excessive erosion caused to tin bofe of the gun by 
Cordite Mark I |1 had ili< same ingredients as Mark J, hul the proportions wi re " modified " (hi-noe 
M U ) lo produce a curlier ]ir.i]n*]br<t. Cordite M.P is imw obssolcacent 

Cuwlite U.D.T. lh Corditr- M.D, prusM*l in (ubiilar form to hicruasi’ the burning surface. Il is 
used in Small Arms ammunition. 

Coni Ites MX, and MX T, 

27. Cordite AT.t . has the Hut lie Composition as Curditt M.D., except that the stabiliser is cracked 
mineral jelly to improve the stability, Mineral jelly is less efficient than carbamide, and the Safi- life 
of Cordite M.C, is therefore less than that of Cordite S.C. Cordite M.C.T. is used for sirmll calibre 
guns. rheas typos of cordite arc also obsolescent. 

Cordite W. 

23. CorditE W is a 3. and -b rvicr prnpellalil and ih Himihir I ■ ■ Cordite M lb (■ «r M.C.) with 
on vbamif e replacing mineral jelly. 



Corditc W.iVI, 

2hJ. Tin:-, h also a Land Service propellant and is siiniLtr r.n Cordite M.D. with cn.rhs.mitc 
partially replacing minr-ml jolly. 

Vl ASHLESS AND NON-BLINDINC PROPELLANTS. 

30. Mashka j i ■ i j n:*?1 : 1 1 I r. we re originally introduced lor Star Shell, but l heir u>r has been con- 
siderably extended. Tin y ore now for full charges for guns up in Ji L. 6-itidi calibre. Investi- 
gations are in band for Cashless full charges for guns above 6-inch cabbie. 

Lefintlfim of a. Fhishless. charge, 

31. A Uashless charge Is defined as " nn< which is unlikely In all™ L the all rut inn uf the miked 
eye under normal atmospheric conditions at ranges ol 3,000 to 4,000 yards.'" This applies to 
observation at night. 

32. In certain guns ri 1 13 fl;.tsJilet,inesn has not been achieved up Lu ilikLe. hut it has bism 
found possible to suppress the flash to such an extent, that It does not blind the Bridge and Control 
personnel These charged are known as ' Non-bLtmliiig." 

33. Tkc ath'a.niages of flush loss propellants over bull I .lash propellants are; 

(?) Bridge and Control pcianmiJ air not blinded by Hash ft* df iheil own guns, 

(n) Tin* pustliun of the firing ship is no! revealed by gun flushes, 

(rii) There is leas wear on Hit gun. 

34. The distidtHtitiages an - : — 

ft) They produce mon? smoke 

[it) 1 licy prnduiV a greater concent n»t-j«ri of K>\ i<; p iduc-ts aud other gQSOd which though 
rjOii-loxEc arc very irritating to the nose anrl eyas. 

iij'r) “Ilie charges are licmfcr and larger for the same ballistic!; ; this may preclude their use in 
existing jSJL guns above Sduch fidibn; owing to the limitations of the gun chambers, 
ammunition hoists, etc, 

35. TlasEilcivs cordites are denoted by t-ho generic letter tf (No! he). Other letters arc suffixed to 
indicate (lii. 1 special characteristics of the propellant. 

36. Thu typos of this group in supply mo 

Cordite N/FQ. N (J/S, A-5.N- 

N/F.g/S. N.Q/S/F. HNT, 

N/F.Q/P/S. 
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f Pm ■ &iiFri'. Irjttfr 7 . indicate special diaracle.rii.tics ;ls follows : • 

Q. TIm- inclusion: of a small amount of indium ctvoILIil 1 - 
F. Thu llP I.’ cf wood orfliitost 
S, Stott* d (tihe. 

P. The met ns ion of a i-mall amount cl potassium Bulpfiatir. 

:i7. A Solvent Ickh JIlihJiIos ■ pripdlsmt known us A.S.N. bean ri ! ■•ntly introducer!. Thi: b tier 
A indicates I tint the propellant was originated by Ltd., al thrir Ardeef Factory. 

Cordite H.S.C./K./T, 

38. This is hi non -blinding ooidite wliich was introduced originally for the 2-pdr. Mark VIM guns : 
it fa now superseding ELS.C./T, 'File letter " K " denotes the mansion of a small amount of Potassium 
Cryolite, 



Nitrocellulose powders. 
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3ti. Tin Lypvs of Aliiericau irilroccllulost: fxiWtJtls are N.C.T.. N.H., and F.N.H, 



4b. N.C.T. (nitrucdlttSoKL!, multi-tubular] i:im£iisL<» of nitrncdlttluMi 1 in colloid form stabilised by 
diphony lamina ft is hygroscopic. .mil is ol 1918 or earlier manufacture. 



41 TJin modern powders, N.M. (nnn-hygrnsoopicy and F.N.H. (flashloss, nun-hygroscopic) nre 
snniewhut similar, their composition varies as the majiu fact urns use different tuim positions tn reduce 

l In- atjHorpli innisuire and flash, Unlike the cordites these propellants do not contain nitn> 

glycerine. 



42. IMph uriykim i m • is i nature elietl i vt“ --1-,ibi1is*. j r than in.tifril j-'lly butug ctuhiparjlil' with 

carhamite 

1 he priqu’LlrmtFi vmy in colour from a light amber l" a dark bruivn or black and are in the form 
of short cylindrical grains with one or seven axial perforations. 

•Id. i hi diameter, length and w-lt 1 hiekni'su of 1 hi; grain arc carefully designee] to produce 
llu required rate of burning. The critical dimension in this rc-peel is the web size or thickness of 
propellant between the pectojations iin^urcd radially at tlie end of the cylindrical grain The mean 
os this diim 11 -i. -i: (to I IjXHJ-mch) >-■ given an (ha bunj for thu propellant and fallouts the fl'niMs of 
composition, 

44, These prop Hants burn mor-i slowly and imn- • uniformly than Cordite S.C., and mo tlitMore 
cooler and cause less erosion ; and variations in charge temperature do not affect the ballist ics to the 
mi hh ■ extent. 

1'ht thsJi produced by nitro-cdhiiusv powders is not $0 great a-j that from Cordite S.C. The Hash 
produced by N.H , iii guns of law velocity is very small. 

With aft three propellants there is slightly more smoke than with Cordite S.C. and uei appreciable 
Increase in blast. 



AS. In common with all propellants made from nitrocellulose a slow continuous decomposition 
which m accelerated by heat or direct sun light takes place. Diphenyls mine has been found to be 
very effective in coo trolling thin decomposition, 

43. As high temperatures change the density of these propellants, precautions must be taken Co 
irr-olect them from heat. Any marked change in the amount ml solvent wit I result jn a change in 
ball istLim and the propellants are packed in airtight packages to guard against such changes. 



47 54. 
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CHAPTER III 

HIGH EXPLOSIVES 

C! I I E F REQU I REM ENTS, 

55. The chief requirements of ri Service High Explosive are I — 

ill Viotetice and Paster. — To produce the greatest pussiblii shattering affect au Llnil 1 1 if 
maximum damage can be caused with si given qua'ilitv of material, 

($) IvWMiii&n&s it i Shack ttnd FricHw , — With the exception of Initiators; High ExpEostvea 
should hr- n-. iriMiisitivi* aj postfiblr to shock or frioljou 

I ■*! I 1 Stability ttnd Kforagt* Tlitir properties must not alter appreciably during stnr-agc. 

■;-l| To be \majr}htt.d fty (Mmp or extreme* aj Temperature, Many High Explosives he c dull: 
iiwrl if damp ami special precaution*! must be taken to prevent ingress of moisture. 
Absorbed moisture may also cause chemical action nauttiog in (he formation ■■! danger- 
ously sensitive compounds. Low temperatures nrc normally harmless, although the 
explosive may he rendered molt difficult Lu detonate; ; high temperatures may cause 
partial liquefaction of the explosives 

(d.l Ttv.y xhmtil nvt form mdmnibte cmfrmute Kith M h\h. Various High Explosives rezitl 
chemically with ttrtain substance?. giving rise to objectionable products and con tain ina - 
li-im, r.g.. T.N.T,, picric acid (lyddite} and amatol react with alkaline substances and 
amatol and picric acid react vyljli many melais. If metallic compounds arc formed they 
may ha very sensitive, which is dangerous - alterm Lively, they may fee imiocuDiUi with 
a on raw ponding i i-ilurl km in efficiency, which is undesirable Containers r-.i *.vplnnLvo^ 
arc made of nr coated with rnuleriah which do not interact with the explosive or product 
either deterioration or ;l dangerous compound 

(fij Demily A lugh density i-. necessary Jo reach the maximum rate of detonation and to 
maintain the continuity ul the explosive system against ’ net-hack ‘ on firing. 

CLASSIFICATION, 

56. !■ or the purports if titlK Hirndbouk, Sendee High Explosives are classified into: — 

if) Initiators. 

(2] IfttefnlEdaariES. — Used to pick Up UKS fitPiull but. concent rated shuck given by the Initiator 
and transform it Into n sufficiently violent wave to detonate tlte main filling. 

(IfJ bhell iuid Bomb Fillings, 

INITIATORS 

57. Initiators, an explosives used to detonate ur explode other expletives. As they may inly 
l»; UiWl V% Lllj Safety in a small quantity whose do to nation would nor. by 1,1 X If, cause CtitnpleLe 
(Hcuiafiojl of a main shell or bomb filling, an Intermediary lh usorl 

When detonation is required the Initiator must detonate Mich violence when subjected n« Chi-.li, 
friction or percussion. 

Where combustion Lg. the reqi.ttreme]ll the huthtor must develop an intense Hash when subjected 
‘■it her (I i to percussion, as :n the percussion cap of a Smull A lilVS Du t ridge, or {2} to heat, as- in an 
electric Tube. 

A grrjil variety nf explosives product combustion effects, Tu_t only fulminate of men ury ami lead 
aside are used Li> initiate detonation, I h( 3C two explosives are frequently mixed with other ingredients 
to modify the nature- of the explosion. 

Fulminate of Mercury, 

5S. i’citminato of mercury, the mercuric salt nf fulxmnic scd. is an endothermic compound con 
sitting of small grey or brown < ry-Uik having in hulk I ho appearance uf line sand ; it is sometimes 
hleached white by the addition of copper salts during uianiifartim?. Tt is poisonous and iu.nl- 
hygroscapic . 

It drroiiai .*s with violence, a small initial impulse bringing if rapidly to its full rate of detonation. 
The almost instantaneous explosive deobmjA'Sftiou of a. Btibshinct ul such high density produces 
the intense blew required to detonate an explosive in contact with tt. It is more sensitive to impact 
ami friction than innst high rxplusives and can be detonated by flash j but to ensur greater oi rhinity 
of action it is usually mixed, with other substances which ignite more readily. 

As its extreme semritivencss: limits the quantity which can W: used lit a sln.ll, <ui exploder system 
containing an intermediary is necessary with comparaliynlv insensitive main filling*). 

Fhjp transport ill hulk it must be kept under Wilier, only mtv Email quantities being dik'd a? a 
rime ns required, fit the dry Stale fukomatc of imTCury is tramported in metal contamt;: -. and grcilt 
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care mui-l be catmowd iii handling them. IL is always packed 11 . « Uie-LaJ iNui lamer as any itakayr 
nl sensitive Jll explosive would be very i tali gem; is. 

U;iii ,, ,l.i. ip -liifnip. lias a harmful effect, lecompusiiig i.L and lending Id Ci.ru v: iiiLcraelian wLtli 
its jnctnl container In the presence of moisture, it is readily decomposed by most metals (copper. 
bj-iiH .1 imd iron), It cun be safely Filled and e-rjmprr5?^:d imo "metal containers if qr-eat care h taken 
It must be well confined to obtain the full effect. Cun Laniers are varnished to prevent moist air 
entering, 

Warm, diy storage renders ft Inert and frtcapahli; of EniliaLiffg detonation, especially when used 
in a small quantity and cram pres*. -i 5, i& in +- and 5-grain detonators. 

Exposure to vxtrenr.' tiimpomt'ros 01 damp tor a short period may not have an mivcrsL- chief, 
but these condition* should Hi avnaded ;i possible. 

Sy.Fulmmatc of merciny is used En fillings tor detonators and tgnbtcry caps. In the fatter it 
is used in. various nuxturas term cl Cap Compositions. 

Lead Azide. 

(iff. Lead uaitli-, i. compound of lead and nitrogen, is an andothonuls COruputiild cnnsistii^ of very 
small while crystal* liarin^ in bulk the appearance of fire sand ; it bmmw greyish brown if exposed 
to light. Practically insoluble fn cold water, it decompose if heated with water fm ;t i(?np j^riod, 
Its properties are simitar to those of fulminate of mercury, and HE« it, is poisonous, 

Lc-ad azide detonates with violence when subjected to shock or friction or when ignited by (lash 
oven Vhfiui] uuuui lfmed* ft is slightly less sensitive tu pemussinn than the fulminate compoiiliinri and 
when a sod in detonators, may require the addition of a. sensitizing layer rtf detonating composition 
ttq top nf Urn ;mdt . 

It Li more stable hi storage (huff fulminate of morcuiy, l*'LLi£ LUiafitacted by warm dry conditions 
it is not rendered insensitive by watei ; on the contrary, it may become more dangerous il stored 
wot for any length ol Lime on account of tfu; >'.uw growth of large crystals which are OStfOUidy htiusi- 
tive. i efipoaoij to the atmo&phcro, especially when damp. si is gradually decomposed by carbon 
dioxide and loses its explosive pow-j-i. 

When cnnipreswcl in dosed detonators, its life a practically unlimited. IL has a high density 
,uid, compared with Julminal.c of mercury, a feniaHur quantity Ls required to initiate detonation in 
other explosives 

61 Lead azide Is used as a filling for detonators and lor this purpose is superseding fulminate of 
mercury , on account of its au.p. L riur stability, l-'or percussion detuna-Lurs a layer of a -mnsiiMve cap 
composition ndrtcd as ir h not sufficiently -iensiryn nnr.l reliable to function alum-. 

Cap compositions. 

RK Fnlmmuh- (if mnrmry -vriv<vl with Glllur tiil.'slaiu.-cs it. us-:.! as a primary mtrikJlfi uf lniliatiiiij 

ail explosive reac-tion as iliMiiicL Ifnm a detonating ^liouk. These rriixtiin known as Cap OcuQipoei- 
tions, are used i:'- various detonators ami percussion caps which are eitlua pitre i-d by n nocriff or 
struck against an anvil by o percussion striker. 

Ki. The ingredients commonly included in l..gp Compositions and their respective: pu rpn 
are : — 

Fulminate of Mcfcury 
Potassium Lidorafe 
Antimony Sulphide 

G u npowder , , , 

Sulphur ... 

Ground Glass 



LM, Characteristic comjKJsition.s ,u k ; 



COMiOSITION 


MliTTlODS OF IGNITION 


CKaCltSSWlN 
(£i.A, Cap) 


micKiNG nv Nt.i--j.uj': 
1 1 7 ::i ii in i If Inna lion) 


ndCTION UAlt 

(FrEctinp tubes) 


Mercury fulminate 


& 


L> 




Po tassium chlorate 


l-i 


6 


12 


Antimony sulphide 


IS 


4 


i2 


Gunpowder 


1 


— i 


1 


Sulphur . . 


1 


— 


3 


C rOUiiil •Lrtuj,, 






1 



A'uir. — The figure in the Table refer to parti by weight. 



Sensitivity* 

Aids burning and Increases heal evolved. 
l J fi 'iiiiiys Lhe flam e effect* 

Aids fiomi effect tun! dim j niches violence. 
Diminishes tin Violence and reduces ignition 
temperature, 

Increases friction effects. 



r 






INTERMEDIARIES 



CI3. III. 



$5- An [nt«nn$di$ii)' is a high cxpla-wn which i.-. iesa sensitive Ilian .in Initiator hut more 
sensitive than a main filling. 

Hi'- function uf an IfitiTmcdiai)' is lu link up and reinforce l.tu? exploder System oL a shell or 
bomb by accelerating ;md intensifying chi* ileUmation wave. The Intermediary must be readily 

ilrtoiinr.nil in ;!i. I .. 11,1 'I .■Hi! I A il- -. !■ .1 1 , i i ..I i- 'in .ii:i n -i ■ ■; n-n ;i i’. hj,jiI. I , i:m. : . r i > ■ 1 1 
nt the main filling. 



TeLry! or Composition Exploding (C.E.), 

QK C,E- (the Servhcs name for trinil i Tophc. j T"yl-nioth> , ]nitramin«) is formed by the action of a 
mix tun: of nitric and sulphuric acids on d.im,/il ivL- uni I i rn it is a pal yellow crystalline substance 
with a melting-point of 129' C., Soluble in actlonc benzene, *Lc. but insoluble in water and not 
.hygroscopic. 

It is a violent high explosive of greater powr than lyddite or INI and more sensitive than 
picric add, readily inftnmmable and easily detonated. It is not used ae a mam filling except in 
certain Small Anns ;unmuniLiim r c.g. . 2ft mm. ULipann 

It responds readily to the impulse of an Initiator jjid its violent detonation ensures complete 
detonation of a main filling ; it Is more insensitive than lulniinaie of mercury. 

It undergoes decomposition on melting, six. lor thih reason is used in the form of powder or 
compressed pellets, It is less stable In storage thou I N.T., imt il doc-snot undergo serious deteriora- 
tion in Service conditions. < bcmicaJJy a neutral substance, it does not react readily with material 
it is likely to come into contact with in the Service. Alkalis decompose il, but it is unaffected by 
exudation from T.N.T, Picric acid lessens its stability, and for this, reason C,E. is not used as an 
exploder in lyddite shell. It does not require the twe of lead-free conditions, To facilitate filling 
operations and to avoid the formation of dust, it is sonivtim-rs granulated or " corned " by treatment 
with a Solution of gum arubit, 

fi7, C r E. is used as ft filling for the utagtiziiie? of grinc-s and detonating fraes, It is also used in 
Exploders of sliell anil IwjfllbSi, in COmpositt dctOhiitiirs and iis ulain fihirtg for certain Small Arms 
ainmimltion, etc. 



Picric Powder, 

fa#, Picric Fowder h a mixture of mmomurn picraW (4a par(s) and potassium nitrate (57 parts). 
It is ft bright yellow crystalline substance prepared by mixing the ^finely ground ingredients in the 
dry state. Mom sensitive than picric acid, it ignites fmm a flash n_nd bums rapidly to detonation 
when Suitably Confined. Ur chemical stability in good provide d it is ki pi drv- Tn prevent inter- 
action with metafs tin- same precautions arc necessary as for picric add, 

59, Picric powder ib Used asi ;ui exploder iti certain lyddite Mud shells when the explosion h 
brought about by nieans of a flash from gunpowder and not by a detonating system . 

TJTX crystals. 

79. I NX cryst-Lda are extensively used in Explodes . Owing to heir .susceptibility to T.N.T 
exudation from thn shell Ming thev am being superseded bv G_E. h oxonpt fn lyddite or shelUtc filled 
shell. 

SHELL AND IfOMB FILLINGS 

71. Hi^h explosive fillings for shell and bombs are very insensitive acstl difficult to detonate. 
Shell fitlingH must bn sufficiently insensitive tn withstand tin shock of di-n h.iiv- froi' ■> gun and jri 
Piercing Shell to withstand the shock of Impact with armour StubiEity In storage Is important as 
filled shell cannot be inspected ao easily as propriimts, Moisture may affect a Ming by increasing 
its volume and forcing some of the tilling from the shell nr bomb by partially dissolving a constituent 
of the Ming «r causing chemical action. When a shell bnrsLi l fin detonation. nf the filling should 
provide smoke lor spotting. 

Lyddite or Picric Add, 

72, Picric Add or trinitropihenol when cast in did I, in known ox Lyddite It i- obtained either 

by the ac-tiou of sulphuric ami nitrile. aeids on iiEjci ■- E (carbolic add) or le^ din-rdy from coal lai 
benzene. Picric add is a yellow ciyetahme solid molting at ] 2 1 .H° C., and Is slightly soluble in cold 
water, • 

It is a violent high explosive, more sensitive than most msitn tilling^, hut 1 requires a pewurfnl 
detonating Impulse to give complete detonation, If the detonating Impulse is Insufficient, a milder 
explosion is produced and Home oi the filling remains unexploded, It is nut sMlcEtartly insensitive 
to withstand impact Ou armour and is thus unsuitable for armour-piercing projectiles. 

Picric acid is very stable in storage provided it is kept dry, k i-. not adversely affected by 
temperature, and is especially suitable for storage in hot climates on account of its high malting -point 
and freedom from impurities of a lower melting-point. As moisture aggravates the tendency to form 



10 



C H. III. 

dangerous compounds with metals., gf?-at care must be taken in sealing shell. It h a medium acid 
and reacts with metals and many oorntxmnds to form sails known as picrates. Some picratos, 
l.i: j rt i- i.il rtrl v lead picrafce, are very sensitive to short anrl detonate with violence when struck or 
ignited, Picrstes arc a source of danger, since they can function as initiators and bring about the 
detonation of lyddite in contact with Lliem. Great care is taken to prevent ihnir formation: a 
protective film is varnished between the acid and the surfaces of the metal containers and lead- tree, 
materials only are used. Copal varnish (lead-free), sprayed tm the inside of projectiles and containers, 
products an elastic resistant layer, 

Oti cample Le detonation lyddite gives a black smoke of carbon particle*: on incomplete 
detonation, (he smoke is tinyrsl with yellow. 

73. Lyddite was formerly used as a main filling for High Explosive shall- liecmise of the difficulty 
in lilting and the precautions necessary to prevent interaction with metals, it hits been replaced by 
Ivs-. reactive explosives, except in shell to hr stored in hut climates. The principal use of picric acid 
nrnv is as an ingredient of ShrLlite. 

T.N.T, I'LrinUrotoluene). 

74. T.N.T. 28 formed by Ihe action of nitric unit Sulphuric acids, on toluene, a liquid similar to 

h. memo irnl obtained from coal Car or Romeo petroleum. It is a pale yellow crystalline Solid 
pmcticafty insoluble in water and is nut hygroscopic, huL is rtfidilv dissolved by organ ic soEwnta 
such as benzene or acfttoiic . it is point movs The Service uses two grades ; Crude 1 has a melting-point 
licit below 8(3 U C., and Grade 11 not Mnw 73.5* C. It is a violent and powerful high explosive, only 
slightly inferior in those respects to picric add. It burns readily when ignited and consaderahlo 
quantities havr been burned without explosion Hiring. father more iiw-nshivc than picric add, 
iLi stability in fill ks satia factory* find there Sr. no dirngi-r of spontaneous ignition, With the 

lower grades,, exudation of oil may occur in warm conditions of storage : this nil is explosive jji 
character, ami if ct should pic into lint screw lb reads of shell it might give rir*- to ptematu re explosion 
on firing. A powerful impulse and tslrulig confinement are necessary to ensure -a list I.rtory detonation, 
especially when. in Hie casl condition, T-N.T, is not adversely affected by temperature and is a 
relatively nun-re&ctjvr- .■substance. I n-I- from ncid properties when pure, il has clot the tendency rs* 
picric ;scid to form sensitive! salt 1 -. 

On complete detonation T.N.T. gives a black smoke of carbon psirLfr-les ; on incomplete 
detonation Hie smoke is grey, 

T.N.T, is superseded by K D-.X./T.-N. I as the mum tilling for alt calibtus, of 14. IT shell T.N.T. 
i- (hr; tTi 4 i 1 1 III Li lag tor all Pipir.ing bhdl below 8-inch. 

75 . T.N.T, h also lined as ft filling (or bomb*, depth charges and other high explosive mlUiilions 
R has su-pioseded guncotton for demolition charges. It is also used in the form of pressed pellets i:i> 
.Exploders iLTid detonating luxes. 

T.N.T, — B.W.X. 

76. For arinour-pwrciing shoEl the sensiiiveupics nt the T.N.T. tilling may he reduced bji an 
admix tut>> i-t liL-fiswiix. Hits tilling is fed into the shell by a special prucr-ss- {Tara. UCi-8 ; It is 
also used as a main filling in 1T.E. aircraft. bombs, 

SJwtUle. 

77. Shetlite is the name given i l<i cast mixtures of pwric acid and dinkropheiial. The mixture 
normally employed Contains 7b per cent of picric .-uni and :H! 1 >- r cent, of diiiilrophelKil. It i-- a 
yhljtiw TV--, l all III:- ->:h il melt i i ij.; at approximately 76“ C. Il possesses Hi - poaxonoiis propertied if 
iL.nitrophrii. I and dumld be- Imndlul Willi care Shell i I e i-. a violent and powerful High KxpJofiiVi* 
only slightly inferior in Un >c respects to picric add. ft is i.ilhrr mure insensitive than picric add 
to which ir i:-. similar i stability and k 1 1 ping properties As both of its ingredients art* acid, shellitc 
requires the same precautions .against contact with metals ja picric add. Il lias il comparatively 
low melting point which is an advantage for main lillin|j. 

78. Pmscnt policy is I. use shdlite as the main filling for all Piercing Shell 8 inch cahhrc and abtivo, 
|t is: also used us a main rilling in A.P, aircraft bombs. 

RD.X. 

79. This ii the most powerful modem explosive used as a shall main filling. Il ii approximately 
30 to 54) per cent, more pew rful than T.N.T. 

Like picric acid and T.N.T., R.IXX. Is a trinistro tptpmf, Il is. too sens! live to be used alone, 
and in the: Service it ia mixed with T.N.T. ur beeswax. ILIA X/Beeswax is used for Q,1 T - 2-pdr. If.E. 
shell. 44) mm. Eofors, arid is also intended for use in Piercing shell, R.lAX./T.N.T. is the present 
main filling for all calibres of H E, shell 

F.E.T.N. 

SO. P.E.T.N, (PetUa-c-rytlji'itul-tn-irflnitratt) is more R-nsitivo than RJi-X., and must be mixed 
for Setvici* pltrjkjR'M with u nil hi Nidv an iiivrt (h iulvning xgoli.t. Miss'd. Willi T.N.T, it i*t known 
Ojf FmtoHtiJ, the flgunl mixture consisting nf equal parts of LEie tVl'O iiiglvdiellG. 



t; h . in* 

Pcntnlite (P«E,T,NyT.N,T J 50/5G) has only bwn used fr?r 20 min. OL'dikon H,K r shell of American 
make and 2XJ mm. Hi^xmo H 3:!. shell It lias l» cn approved as ;m alternative Filling Lu (!.]•'. f..i I hi! 
mag J i?.i]jr , & of all nose Iuiojb and gains?,, 

Amatol, 

M . Amatol is a, modtaiutid mixture of ammonium nitrate and T.N.T. The constituents uc 
mix<*d in curious proportions which arc indicated by a fraction following the name, for example, Amatol 

filL.db contains SO per cent, aramoni urn iiiimt.! ajid 40 per cent. T.N.T. The first her always refers 

U> cli.i parantagR of ammonium nitrate. 

The Amatnts arc powerful aild violent main bursting charge*. Rather more insensitive than 
I .N . . they arc safe in handle, They retain the poisonous and irritant properties of T.N.T. Tin y 
detonate powerfully when suitably ini tinted, but being c impurarivelv insonjjiljvo tli v require a 
t pedal exploder system to give complete detonation. Ammonium luLraLe is very hygroMoptc, and 
amatol? also have this rather serkuis defect. Moist ammonium nil rate when in contact with copjier 
or its alloys forms sensitive blue crystalline explosive salts. This defect requires the prevention nf 
actiau of moist urn to on explosive cliarge and the varnishing of all copper-containiiig C^nLpoCHEttjs 
wirh ivliith the explosive may crunc into contact, 

12. Amatul is used as a main filling in .bombs, depth chctgCS. mines and huge demolition charges, 
ft is not used as o filling in Naval Service Shell. 



Baratol. 

S:i. HaratoL is a mechanical mixture of barium nitfaLv and T.N.T. Barium Nitrate ia a much 
heavier substance than ammonium nitrate, and, weight for weight. Baratul is inferior to Amatol a* 
an fiaplosivc, althougli volume for volume there fi lit tie difference, Raratol is not hygr&scopic nor j? 
it materially a fleeted by high temperature of storage. It does nut attack enppor to form sensitive 
sail- ft detonates even when not Lamped. 

W. Bara tot is used ;i? a main blimp* for Hand or Jtiflf i;Th H 5tr]i- r - wild o detonalors aru rnntajjied 
in cooper sheaths. 






1 

? 

a 


5. 

3 := 
iF § 


1 

£f 

1 

's~ 

$ 

B 

?r 


p 

£ 

1 

n 

£. 


Cl 

1 

3? 

a 


i 

0-| 

& 

- 

A, 


Cl 

hi 

5 

| 


Of 

Cl 

7 

&. 

Q 

a 


V 

m 

Lk. 

S. 

a* 


I 

f 

fc; 


tn 

H 

? 


13 

b 


| 

E 

SI 


4 

> 

4 

'S 

£ 

•^j 


Si 

i 

S' 

ilk 

l 

i 

& 

* 


K 

M 

n 

S 

§ 

3 


r 

i 

£ 


■ i 


o 

| 


rt 


gg 

q 

I 




0 

1 
1 


jff 

P 

5 a 

1 

Pi 


S 1 ? 

if 

" s 

S 


?§ 

d-S 

It p 

n Ei 

s 


| 


n 

| 


Q 

1 


n 

■3 

| 


ri 

a 

■ 


II 

“B 


£ 

I 

n 

ft 


£ 

5 

5 4 


| 

1? 


kj 

D* 

H 

f 


s 


g 

1 


5* 

rt 

Id 

rt 

! 


E 

ra 

h" 


| 

£■ 

0 

1 

a 


Bs: 
a S 

S? 

o 

| 

a 


| 


■P 


Kl 

•a 

f 


s 

!F 

1 

%. 


H* 

□ 

1 

> 


n 

□ 

s 

el 

w 


L D 


t i 


vi 

a 


? 

IZ 


! 


\ 


i 


1 


1 


1 


s 


$ 


I 




Si 

ft 


n 

ra 

0 
ai 

m 

m 

Cl 

1 

a 

3 

y 

3 


t m 

a h 
- w 

Cl 


i 


i $ 


f 


> 

I 

rp 

to 

CJi 

a 


5 


! 

I 

hO 

o 


i 


> 

* 

Jk 

* 


I 

to 

U1 

o 


i 


T 

T 

cn 

a 


u, 


f 

nt 


a 


1 

e 

s 


H 

r-3 

Is 

E3 

c; K 
K 

ts 


?! 


|i 


ii 

to 

p' 

[ 

ET 

r+ 

ra 


£ 

I 


IJ 

’C 9S r 

jj OV 
£ |. 


i * 

rt 

c-bi 

>i 


«* 

1? 
Cl. 
— 13 1 
Vi 


t ! 


** 

■aj 

» 

k 

3. 


£ 

I 

t: 

-S- 


Pi 

V 

c 1 

1 

«3- 


I- 

I- 


Oi- 

CO 

to 

so 

t 


ft, 


ft 

! 


g 

s« 

VI 


Si 

-i 

e 


“ a 
£ £ 


to 

O 


i 


.-■■ to 

„jf 1 

ra ^ ' 

-Fir "cZ 
| £ 


1 


B 

33 

ft 


1 


Jh 

"bo 


J. 

bo 


■ 0 

V] 


to 

-o 

'--1 


so 

so 


1 


i 

h 

1 


! s w 

L|§ 

!£o 

r 


o 


1 s 


1 


£ 


If 

j + .-_L 


1 


y 


! 






i 


1 


$ 


$ 


§ 


■fli 

file 

EU"A|_ 


rj 


- ™ 

1 5 
8 


9 

6 

n 

fcO 

o 


SI 

i 


n 


3 


■-J 


» 

5 


■jt 

o 

to 

WJ 


3 


Ai 


s 


~Ei 


cJs 


s 


Ij 


H 

s{ 

fill 

J Ba 

S 
9 171 
!.S o 

G 


i; 

S’ 

£ 

«■ 

l: 

§ 

£_ 


Ill 

it*! i? 
(* 


it 

§* 
p n 

- 

F 

3 

e_ 


|- 

ja 

P n 

i. 

» 

c 

3 

rV 

D 


&*. 

?g 

■JS 

P 

a 

rt- 

£. 


|| 

|| 

!? 

i* 


ys-sp-"? 
a £ '»s8'f ^ 

ap - w rjrra 

r &’■ C IT 

p 


£, *— l 

H’l 

If 

P 5 

' s 

■a 

■P 

□ 

CL 


1 

t 


s 

5 

d 

t; 

1 

£ 

% 






m 

i. 

S 

5 

I 


P-fi Z 1 - *3i 

illr 

Lri ELCJTJ 

o 3 rr 

pc 

P n w> rr 

Hi 




§ 

s4 


r; 
I £ 

,^E. 

1"? 
in * 

^ B 




ft s 

ll 

fit 

£u 

y 

a 

*2, 

a 

ffi 

l 


aj 

C.3 

II 

tti 

W 

k> 

y 

13 

T. 

□ 

rp 




Kl|& 

3B la 










ff? 

H 

£J " 

ijj 


srs 

11 

Cni. 

I? 

1 r+ 
"■ 








R 

S 

33 

W* 


1 


ce 


i 


a 

gc 


$ 


ft 


£Fb 

Q 




s 


3 


■-j 


ifh 


-J 

10 


fi 



El 



i 



SCimDULK OF HIGH EXPLOSIVES 



Cl J APT If? IV 



filler POWDER AND PYROTECHNIC COMPOSITIONS 
GUNPOWDER 

90. Gunpowder cnn-iisls f>t pntasoi nim nitrate, rhnrr:i.i| nml sulphur mixed together in the 
approximate proportions 7." : Lr> : 10. Gunpowders ■Cfm£:iirnrtp tin ingrudieno in iiyinowfoat di iTcrent 
prnportiimg ar- used fur special purposes, such . 1 - ihe pn i puLtlng -.liarge fur rockets., the tinu* rings 
of fuzes etc. 

The iSirti: ijigredienls art: ground togt-Uivi in niuiai i njditiuu and Lina mixture is ctmaprrwHd 
ahd dried, The press cake produced is bfokffl np and the grain* thus formed are sieved to obtain 

powders id hompg^nwus grain size mid. to rcmcive dust and lumps, fTm grains, which ■■■ iLi y hi colour 
from Nark to brown, according to Hi- type of diaicoa.1 used, arc usual Lv gtiu&i'd ; I lii- h rlb-ntts'l by 
polishing in n rotating drum, Htlv i w ith nr v. tin ml I 1 . ;<d tithm of .i Little- graph iE>-. 

93. Powders of thu following different. grain size arc in Service : — 
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N'n. 219. dwe 



Ingredients and Properties, 

92.. Flu? ignition Lvrnpefrllure of glinpnwili'i Vucies hi'twtvjl H£55 f mid i^H'l C., according lo 
thr nature lit tins puWtfcr iil'id the mfe ai baiting- Jl l- eLus f- .ul.ly i^niffi] by flam, or apurk. Ml id 
for thfa reason is widely icsed an a priming. Ahhuugh it tin be sttbjixttal Eu rnoduratn shock or friction 
without ignitfrm, it may be ignited by in comparatively light bLow if nipped beLwet-u luud nurfarr^. 
Wben ignited, gunpowder bums vigorously with the evolution of considerable: ipian titles of white 
.-.moke ; mure than half lofi p-r cent.; of the juoduil - uf combustion cmutun* ii. -.i 1 1 1 - i - on cooling to 
ordinary tempo rcitun's. This production * ■ f stunke an I ol ■■! ■ whi" Ii rusi mpid fuuling of weapons, 
giv two of tin major disadvan \ iiges of gtmj>owdi>r • propellant. 

TTie properties of gunpowder ;i * an explu in ;> •>• iLeieilniliecl by its physical nature. Since it ii. a 
I Mechanical mixture of sutowtiuicos, ncuu uf wt ■ ' an ihemsi 'l e« -. explosive. react ion tnttsl. lake- place 
between particle and particle ; as a result ol this. gunpowder cannot Iw dutonutm:! and produces ire 
full explosive effect only when, caused lo Ignite in u milBewhtly cunJiucd space. Thi: rati: uf explosion 
isdei ■I'lmuml hy tlir size, eompositiun md density r>| thi giuiire : r-.y - r, ». uglaxed |K>vviIi-r LUTuistiiig 
of Light, porous grairui burets more rapidly than ;t roarso. highly gfaJ^d, dense powder. 

Gunpowder can lie stored indefinitely eh a cmd, dry,' place. In [lump rundiriong, how* vrr, it 
absorbs iiuiistun anrl cukes together with I he result Ihil it- r-xp|usive prupuTties arc impaired. 
Excessive welling iimy cuuS'.* the- solutkin and Mg.Kgation of some of ttn; |Mta^lum tiitiulu, M wIjcji 
that happetns its explosive properties are not fully reststud liy drying. 

Metsd tool s for working with ^tuptowilei are nimic uf oupj.iet >r hruu/i to minimise the risk of 
aeddoiunl ignitiem from sparks. 

Seivice uses. 

93, GULipnWihr is used [or a variety of purposrs in tin S( mce t.g, :■ — 

(i) Igniters for Cartridges, b L. 

(») As tlie delay composition in fno - and guinea, 
fiij?) Magazines of fu^s. tnliee and prinM-i-.. 

(iV) Time rings, eit fuaes, 

b-i) in thi: form of grains or perforated p.'llets r-.i i,l e countering p-lh-tf, in fusjes, 

c. 



U 



1 



CH. V, 

i i I i 1 1 1 - i in li iges for Shrapnel arid Thb:-.- Lijii'tLun shell 

< "iLilihi lili'i • !I.||||M- I III • jdmhig, I||| nt: initr !* inc| cap rompnsirn-itm, 

|rv IV j 1 h;ill;e- I I 1 U CUlJ Q, I UlHll i . i M I Ih I i|' 's. 
i / 1 ; Pro lelkini |i:ir^t'-s Inr racked a, -Lgnnl i.'ilt! ri> I^j ami other j»VPmlechnic Shirt*. 

Sulpkiulcsi guityHmdc-r, 

94. Si'.l| Inn 1 1 : 1 1 1 1 1 1 ■ 1 1 v ' I ■ i if .i m 1 1 lti 1 1 1 70 ] kirt.n ■ 'J p 'Ms-inin nil nite am) Hi I |,sirl if dljvrt'CflX 

|| I III I] HI I ■ I. If. Vi I . Illl 1 1 13 1 I • > I i 1- ■ ■ "f nil li 1 1[| r V 1 1 1 1 .1i‘i . Ill thill d ill phkee ill gMJIpiiWl'W 

III tunes wil l l e i ■ Mud m'L' i ttdll l nhi il wnidi u m Iwr-aiy uflt did by 1 1 { ■ (111 "1 whMr ton 11 

n-,im- infltturi H W'jrh il. Thus, cnmin^itians rimtaining mngm'siimi nr i hl.irLLti— it n ■ primed wUh 
hlj]| I [bill s-, i"||I|KIV||‘(IT. 

PY ROTEC HN f C COM POK IT ION S 

ns Pyinir 1 1 mil 1 1 nr -I if i m i with lew i-jcrvpf. lulls, *uliil nil thin-. Idinr nf them in Hu 
luusic ruinlUjijii an- easily Ignited .m.i seww burn axpldAfvely, The cofflpudticMU ane all nkliim of 
rui'itiiand oxidising rniTif nun ills In wbiclj ■ > I Ini iUgre^VPAts may be lidded fbr appetfic purposes- Among 

||i. ■ nlU ii. m fin I n n. ill Mil « ill, - , 1 1 1 ILbln 4 1 Mi Lr fill I hll I ll: k ■ 

sinrrti anil cwd&tn natural marl synthetic itohut ‘Jin- us idling eaiiiip^undi taolud* the nhr.imi of 

putiiAsiuin, i. ilium barium uluL 1 1 , ii 1 tiuin , tin ■ lilm :*K I |n i i lilm ,il '. li [MitcLHHlttm .uni bar llltrl 

anil ibd Oid&Ri nr [ISfSddlH'Of in>i| (Iptvmu r--a Jiii ■ | iitangfatu-Kc, liariimi and siitinlinrn. Owing to the 

1 i I I- liiin^'i IriviK i rl 111 II' II • I , I mil] Ill’ll •' n ■ '■Iimiiiin- I l' ! -.ial n ' |H II Illl I li in- avnliji-ll 

when .!• -Mill... I In nil t mm ' b • el v. • 1 i L mils | I.", swiitiirl port in (In rnrtiibu liuli 

but in f* t n-rtiim ^jxvial ] hri | it-rtir-s uq iJu- mmpi nil inis. Tfltii, -Irving ■ ih, waxes. naturill find 

;n r - jci.iI i i ai« ■ HTV pnUt" ' | Mnvclc'ij-il n)i-l I- ill III 1 1 1 1 1 1 « I 1- i r * . 1 1 fi ■ >1 n ■ . u n i- n m fhi'Sn 

mqlrrlal'- lihn • - I till In I i i H i 'if ■ iJkili.-H win- h (lave In hr pressed, 

l-immal. .iiiiE bnl'ic fit ill .u- iilsn lltf'd (n prntert mi-hiJJic rim ->1:1 ui'iit-i tram enrmshm. OuiUh uf 

|iiiii -ii il ih v.ii Ii .ire ime I mu i . ■ ..I a - tin |i-j whirl mi i • ru h |.r I : ■ I il nr 

applied its a ]klhW. lliiluge id-. it|( h it* mdiiilie i him m|i - iud orc&iiic ;cdinpoun& escinJntng 

;l liiuli pmjKirlhiii of dll* -r im-, am onpbd) folptc nnly fiftpM unloUr, Krlatjvdy inert materials. SUCfl 

[H j *]JL ) >1 Ht-i [!t| l‘l (■ III il I i ‘i I VI In I ! I M I I I b 1 1 1 . i ■ I I 1 1 1 .1 1 1' . ■■ k I I I ■ I r I V 1 1 1 n I III- 1 , 1 1 1 ' 1 1 f hi | \ 1 1 1 1 l.l 

-Hi. Pyrtri • Inn. ■ ■ iliptMiitJoht. lie hy ttlbdtlg llir pn vimLHly gmiunl iiigrL'(]k'nLs by 

sEi'ving i.'i- iii ii n u r]u a I mixer, Thu • £a.ta nf lurnisup um! i i nay Son^taitS crui^JjctyT itlily 

ill, etc I by the dniwi ■■ ■■■ bifnhSenta, am! this Ii thereforfl * I- ■ • 1 controtted ; m pHrcriilnr^ 

lriufLiii'S]iiln b- ■[VJiLliLbli 1 ill -US illlli IIJIU Ni (tin MJ.< l.l III- I ..III H II !i J,tu3 t|io bulk Uensity and i-*idi 

141 ii rla ha* its -\i, i 'ni iippftr utions. 

In Si-r, • im - py ml- cl mil - i] ■ 'iii inn . .ii- n ' 1 ( 111 1 ril u laun in a n-giilai .md a, i i = ,|li , I 

in. ni u r. ih r In 1 'iNin' I hi- I hi djj COJJiyi (iSied tdldM liiuli priif<si.ire, >sriii u-r fiin -s ilirneUy 

intn III - si m m.J M.im-rinn-, ;i> a hare pellet nr inti, a paper i-r metal ram wlurli is tin n assembled 

till 111 I Ill- Hill , -i la i l'. .'I 1 1 1 1 1 1 1 ' : 1 1 ni 1 hIhu ilejiemlr-Jil mi Ur free i-si|l|» vl III ]«£• I 

tint h if rrjtitlillrtiiin. iiid till' mil - 1 he pH bliteil ■ 'i n< Uie h -ri:ii 'I i"ii - 

II. mv iiyriiH'chliN ;.h eiisirive Im Ji , i i..,i , mnl .in i ii.-.ih, united I tv spark- Hut 

in i hi line, i In 1 1 Viii-, I. nub] acted i" Mmvi'h. hi grim 1 1 rig Irktum, mnl twM he aoiutolmuted by i < .»■ lilv 

applied pirsH-ui'e in hlbieldtir] pn - V, in-fernills tiyita, wllfunit jtllfiip Of edgwt Bn - ILiltal when- 

ever pi risible, 

ur ip. i ulili when, ju'i leillv M i v. 1 1 mum i«h gai ii m"i I o the n u 1 1 |)ii^l ( itiM 

I..;., i Il3^.-i j 1 1 im- Elutf iv< - I me I I lie iun iJutuikifrufmi mu% l in fapitlly, partifuliirly in lliow 
mm ui'- 1 1 icir!: : iiiila’iiinj i‘ nuiniiirt m iii.irm - i. n 

I 1 1 • I • [in i I In in In .. iirrmtHrip n ■ Ihi r n > e ilhltrusi i linp . r i- nnb .iiinke iml 

i n m lull m e t:i n n i n wi 1 i. ielh . 

II I li i ijntiiJn^ codU|Vrtil|otM, 

P7 . Tliesr give mt Intent* Llglit find are used in ttdf shell, flares, tracers, flas.li bombs, etc. 

Most compo&irton? of this type are mixtures of and an oxkUsing agent ; certain oilier 

illy 1, li' lit^ triaj I . adih'il t. ei-l hit lh> Il 

bigral rompostlions.. 

HH Tin- in >.igiial I'orkep. liglul eurlridg ■, agn.il il.m-.. m. In tliow ati-reii a 

LriitiniEiVi rtiect It nc^x-Ksiiry , tins is aChiuWii piirtiv bj lie design el [hi si. n? h'£., the cxpulaioil 
uf vapj) and partly fiy tin campnalicm (f.g.. :he mtSsitm of ndoured light), Tin- pnlound effret is 
' I III ill, Ui< hi .11 h. Illlli. l|i ■ I “ 1 1.,1 . li I | | >1 • | - I. .Il Hill mil: .lit |;iie leil. 

burl a green, h irMnm mitt ti yuDow tnd copper udu a blue i*ff«Hct. Thi? vlasibillty of ilie coloLtrs 

is Sfuncwhat depeittleni an the atmospheric crondilnms. 

reirtipaiiEticm» fur iw in ilnyliglit Aignala must produce a larga nmnunl nf light uiil are iiimilitr to 

jihn limiting coniixuiltiiuiN. Coloured, amoki'a {situ* Compablitkittit. 99 ) arr stimctimes iltiilI 

as daylight signals. 

I mnpnshlun' Im li; -.1 ■ 1 1 1 1 : 1 1 > I fill lih’hl I 5 >iim I 'if hire u Hui.li iifjlil Ih- • > ■ 1 1 1 

|;m- il.ii lie. hit il.iylj^ht ii - 1 .md -l gteiblrl xuriety uf ijbgudJtnir ^■.•|^^ he u-utl u- the lui-l, r..;., eh.iro.al, 
erjimcllj :i* :i f- i l l 111111. 
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Smoke rvjm portions. 

9t*. Stoiefe fit employed either for sdnsauliig pf for signalling, ami the i v i *i ■ of comi>isitioii nsud 
depends or tin pnrpo-.* fi> which n to In- pur 

Smote i ised lor snrwnUifi purposes is n&iially wmte. Ii iii proflicetl by dispersing a cloud of simjl 

j' i I i''1- Yrliivh iittmcf moulurr fawn siv. air and chu-, prv.nlH'. ■ .. I. n-n- fir,; Tin* j^nl i K-> Liiuv In* 
producer! by dispersing a hygroscopic liquid sucEi as chitJTsulphona: arid, fuming .sulphuric acid or 
titanium tmar.litm-iifa, hy burning phosphorus in air, or by jsrediictog zinc chiuridi- mpuur hy the 
rojnbUHl ioi] id *inc or zinc uxhh with I u-xnd i lurnet barn or carbon tetrad iloriric., 

Thu wl lit-. pJjoaplmrus is tilled intu .she]] (Jmra rSQ2). .On bring ill* -I ml I, tli phusphurus i- 
scattared b\ an explosive charge atul l: n i i :.u u inrLrim-.lv in i In air. 'Enough prtHlwiiig u gnod smok- . 
phosphorus ii not satisfactory owing to tlir tendency of t lie* smoke tu rise off th*- ground (pillaring), 

lbs 1 hoKachlaroethacii' nul carbon tetraetduride compositions are filled into lj. jktii :1 nr^, and 

ignited by means; uf o h :t pri g irortiju.sjfion, Hexachkirouthan:! smoke containers may be hasu- 

■ ji i ii-d tnim sin']] {para, 29^), but wrbn-n ft t TWC h iu ritEi- Cf'llipurathin.^ nl'e ilwnl nitty in static genets! or.-. 
1 li'*>e ctHupufiiliofjs produce Li satisfactory smoke which shows rw tendency to pillaring; they arc, 
lifiWeVi'l , liillih to drU'hOrat it ;*n m I hr presence of small ejiiairtities nf water, and lln ml a in- r- niu.s1 
I s> well sealed. 

En ondcr tsi intxnn.se ch= visiltitliy of -hell imisl*. sin -I-- couralniiig some fumyl may I- used. 
Tli is i- an explosive mixture (T.N.'I . ammonium nitrate — .ntiimnuLiin ■ F< £1 i> li whir'* prm faces a 
pull iif smoke when it bs. sliioimtid. [Para. 290.) 

Signal .-me ike- -or IlsOd ill a uttteiH h1Jfflbi-r of sink's (Or daylight signal hog. E<!nL ami urango xmokrs 
rtri ■ Used a- 1 hi res* signals by dinghies, and certain n «h Hired sE^uals arc Liscd by aulunanm-s. 

The comiJUKititHm ccmsi I * L a ■■■Ini lyiiHtuff mixed wiih milk uigir and [>>tawL 0 *u i hi.MMt. '['bo 
sugar i . 1 1 *! potassium chlorate pruducc a flame sufficiently ln>t to vipcirtefi thi dyi but not i> I ■ ■ >r i-- 
lu decoin purin it. 

Calcium phosphide ignites oil eon Lad with water, producing both smoke and flame. Marino 
markers tor both day uni night use and Mflimarini' smoke candEe* arc filled wilh this material. 

libotTHhury tuinptfiitii.iris, 

100. Pluisphorti- mi i iiyrulcehuai; ounlposition containing pewit mil aluminium or magrwshnn 

_ 13 ■ ■•:*!•*:- ' ■ : I r ■ : 1 1 ■ i ■ I i : ■ •• h -i ■ . :n i- : n 11 = 11 1 j..i - v ■■■■';; | . I' in;-.-. Vii- Ii ! - 1 * lb:' UIv 

nt in in oxide and filumriiiuu powder, is also used jls .hi iiaci-udifiry l ert t eriill. 

Magnesium metal, whin heated to its iiieUing point, ii, mss m nil w [III cw>llUii>n * ' iiliejl^f-. though 
local ised, heat , and is a very* efficient incendiary material. It i* used in tbsi atandqrd 4 lb. jnceudiaiy 
bomb , rsonie thitiwiLe lxiii^ uied to null the metal. 

In sunn.- Ca^es 1 lit] LlUi hydrocarbon petrol or Ijl'llzuI) «s iatl for incendiary par p, ■:■>*■.. I * 
prevent too rapid combustion and excessivi. 1 nCiitler *d the fuel il - thickened by Lite itsldilion uf u 
small omotULi of cl suitably gelling agent 

Incendiary agents may be iisrsl in bombs, sin 1 1 or S.A.A, 
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CHAPTER V 

CHARGE WEIGHTS 

DETERMINATION OF CHARGE WEIGHTS. 

105. PropefllUtt charges mo determined to give — 

{1J The maximum muzzle velocity possible with a Ctulaid size M cordite without exceeding 
a given ptessure , or 

{2} u (.vilam velocity to meet ilolinitf rwpriremi Tts. 

A cl large niik.v he rnadv up ton Nonimul Weight, an Adjusted Weight nr a Fixed Weight. 

NOMINAL WEIGHT 

106. The charge weight required is calculated theoretically and chocked by a firing trial in a 
gun. From the results of this firing u corns: LclE charge weight s calculate I fur subsequent use ; llfis 
weight is known ess tin? nominal wdghl of (he cliAfge, Charges ate filled to a nominal weight when 
accuracy oi mi^Jc which y i- rml of primary in.iptvrta.nH', r'.j/.. charges I nr Slur Stirll, Target Smoke 
Shuts, anil Gunnery School Spcdid Chur gey. 

ADJUSTED WEIGHT. 

107. Lots of cordite af the same ncKninal size differ slightly from each other in ballistics. With 
a view to minimiying diJli-n.-nces between Luts tile general | iriicl k ■ ■ is fur Liu- actual weight of a charge 
lu bi adjiiEt«[ fur each Lot To calculate Hi*' adjuatnh nl required three (or in smaller guiis. five) 
rounds of nominal charge weight uf each Lot are fired under siandanj conditions against a standard 
Liil ,'l cordite. Adjustment is made Lin results iff these null id-: by caJtLllilUig lIie amount uf 
cordite- uf the Tutu- Lot fo bo added to or withdrawn from th< nominal charge weight to obtain a 
certain vcdndty ; this velocity dificr: (or each type of gim and is known as 1,1 the velocity of adjust - 
miy.it " An adjusted churpp uf n Lot sliuuld, within i]jc lihiits af experiment's errur, give correct 
ballistics in u gun In the same state 'of wear ns that used tor its proof. In guns in other stages uf 
wearsome small fliffi-n-ncos in ballistics between the Lots may bi* experienced in spite of the adjust- 
ment of the charge, as the Iasi of velocity duo to wear of the fun differs to some Mirnl from Lot to 
Lul ; with < ’ririlitf.' S.(\ Lhr < treuf Urn? to till s should be small, 

FIXED WEIGHT. 

106 . In Certain gutv- Lin LoIEutin uf Luts uf CordiL S.C ate found bu be sufficiently ny?nJ.ir 
from Lot to Lot to < liable proof to bo di&itt'nsed with and a tix»d weight of chaife fo be adopted. In 
-urh. cadi's the fixvd chargc-weigh t is an average of Ihc adjusli l charges of Lots already pruvoif 

REDUCED CHARGE? 

100 AlUiuugh Lots are adjusted to give as far as possible llie same muzzle velocity with their 
full charges, this camu?t by guaranteed to hold with their reduced charges. Good spreads 

currant he expected with reduced charges ni Cordite S.C. ii mixed Lots are used in the same broadside 
it salvo, lljuugh tin.' effect with Cordite 5.C, will not be as serums as il used tc Ik with Cordite MX, 
Supply conditions may sometimes necessitate the me of three-quarter charges made up of a half 
change of one Lot and a quarter charge of another Lot. Such charges cannot be expected lu give 
i tim-cL bn! Ii sties., and their ii:.i- shnulrf lie: restricted to firings where spread is of minor importance. 

Tliu above remarks, on rtdiu'j-'d charges apply iinSy to Ijlur guns in whirls (he rcdui'H-d charge 1 
is a fraction of tin? full charge, 
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CHAPTER VI 

CARTRIDGES FOR B.L. GUNS 

GENERAL REMARKS 

11 5. For safriy, protection, cunvejdence in handling and rapidity in hading the proprJbmt 
charge for fl B,1 r“ n 1S packed ini. . a silk hap (with O' without an igniter) un i i* termed a " Cartridge, 
Et.L." 

Tin- charges For the: larger H I., gums ait: tuo heavy an d bulky to be handled in tin- form of a 
Singlfi cartridge and the charge h divided mto fractions * each fraction 15 made up Into a Cartridge 
B L These Frad tonal Cluirges ar, identified by Their Iraetirm, e.g ?, charge," " [ charge," *tr. 

Particulars ■ Fractional < barges approved for the viifioil:- 3L.L guns an- set om in ihe F able in 
para. 139 . 

Cai Uidges, L,l- are cylindrical, i «<•> pt certain Star Shell i 'sirtridp- - which m- Jiapnl like :i 
dumb-bclt S uMiui that the ignitor iu in Mine with thr vr-nt 

116. Charges for B.L. gun£ using a -4-inch or a .S-foch tube tfimrirtr COt OF more gtWJMWdff 
igniters, Ignitcra are not fitted to each oi the fractional Charges for B.L. guns 14-ttich, 15-jnch and 
l@-indi. end the open end of the bag nf ihcsc Fractional Charges Without flu igniter is doswl v,ir!: ;, 
silk cloth disc, of the same colour as the bag. Cartridges, B.L. for H-inch Mark XXII guns and below 
havt- the open mi of their bag closed with an igniter 

Charges for B.L, guns using a I -inch tube (S-inch Murk XXI 1 1 ami 8-incli) are not breed with 
an igniter as the Hash from the tube is powerful enough to ignite the bare charge. A red silk doth 
disc, is sewn to the cartridge in the place Of the igniter. 

The number fji igniters approved (of full and reduced charges for the various guns la given In the 
Table in 'pats, ta&. Cartridges, B.L. must lm, traded into the gun With the igniter nr the red silk cloth 
disc of the igiiir. rh -s charge towards the vent. 

CARTRIDGES. B.L, Piate 1 

117. The oomptMicnls of a Cartridge, B,L. are i — 

( i ; Jh: 1 charge. 
faT TJafcral. 

iiif} Silt hag with ill igniter or silk cfoth disc and lilting 

Thc Charge, 

US. ITiti bundling of the cordite for ft' Cartridge, B.L, is determined by the overall length and 
diameter fa whim. the complete cartridge inffist conform and to the dimensions of Ihe gun chamber, 
hoists, etc. Fur tJiamjile, the charge far the B.L. 15-inch gun is made up Into four Fractional Charges 
whose' cordite is cut into lengths of about T JA{ inches. Till- cordite is formed into a eyJindncnl bundle 
: 1 1 1 . 1 :i,:d with si I L webbing to ensure rigidity. The exact weight depends on tin: <u6ji»Mms nr of 1 1n* 
particular Lot .d cordite used and caoll Fractional < havge weighs approximately lOHlbs. 

Tinfoil. 

llfl. Tinfull s used willi mo&L CartridgEs, B.L, tu prc-wnl coppering of thy Wc of riiegun. (Load 
fod may fa- used as a subslULlSft.) Where foil fe u&cd the Word fVJL is stencilled on the bag. 

On firing, tht tinfoil in volatilised and ibe hoi surf zh>- here i - -|n i;m-I wi:h mimiC pm'O' li-. 

of molten tin -lead alloy of a much higher temperature than the bore. Alloying of th* copper left by 
s : 'e driving band takes place very rapidly and the deposit, which is of a brittle or pijwijniy nature. Ls 
largely removed by the rush at gas or by the driving bond of the nexl found j any nsidue is easily 
removed it the bore is cleaned with a wire brush, 

Tinfoil in cartridges 1m H.L, ganft 6-inch and above is used in the form of thin circular di«3 
which are approsimatdy twu4hJras of tht diameter of tht cartridge, The dJs£4 arc placed In the 
hut tom i f The cartridge bag and art covered with ,a shalloon di*' which than sewn ill. 

Thr. tinfoil in Fractional Charges for B.L, G-inch guns is fitted fo the endi ul the | and chart s 
which art laced ingethtr, 

The tinfoil in Cartridges for B. I- guns below fbinrh is wrapped round flic charge. 

Cartridges, U-L. with double the usual amount tff lillfoil may be fired to dear copter deposit ill 
the bore, and for lids' purpose additional tinfoil ii s-ritelii-d round or across the bottom of the cartridge. 

Silk U nu , 

121 ). The rill cloth bag into which the charge is packed is formed a " Cartridge, B.L., Empty.' 

The niAteria. lor u caftridge bag rnttsl possess s|*tial <inralitifit 

(il It must he strong .■noiigh to stand tin wear uf handUng and transport. 
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IL should have good keeping qualities and • tumid not he serious] v affected bv chemical 
action of th< explosive anil 

Oil firing. it should bn entirety CttUiUtncd in thegnn. It must imt foai'i any smouldering 
fragments or .spniTs i» the chamber nr here. 

Sirk cloth iiiLisfira these requirement:', and I in' majority of cartridge bags tor diarfji- over lit lbs. 
.n Weight arc of .-ilLtc doth. 

('ream serge may be used for bags for charges up tu- 10 lbs . but ft in unsuitable for certain pro- 
X' Hants 

Substitute's for both ri:k cloth and oil k webbing iuu undergoing trials and may Ex introduced. 
Lifting Bands. 

121. Lifting Hands of tags', w. lihing or braid are fitted to alt Cartridge bags B.L. (except those 
or B.L. ft-inch Hurt NX J I i guns [para. HI ! 10 fiysi&l their removal from tj< nia&arine case . Thu 
nti’St cai« ridges an* fitted with a " Harness " ioim of band. 

The Lilting Hands utr re moved when the charge Is withdrawn from Us magazine cu-- to be 
jiaissed to the gun. If the return of the charge to its ease i.H penult ted by N.M. & E.H. [he Lifting 
Bands and Cardbnard Protecting Tube (if fitted ) should lx 1 replaced. 

tiuring hostilities, cartridges for B.L, guns 4.7-inch and beliJW have only the last cartridge of a 
layer in a cam- fitter, with :i Lifting Band. 

Lifting Bands arr still fitted to all reduced charges with a stalk end and with only nun igniter. 

In older Cartridges, H.L. above 6-rndi, bands are passed through foirh-.irb of riik or shalloon 
traici on the sides aud the bottom nf the bag and the ends am cured with a bow bitch ; this type 
of band is ubsollesccnt. 

F nr convenience in handling, some! elder cartridges for B.L. guns H-illch and above 3iaw lifting 
tuckets tWD to the bag at the nondgmierai end. End buckets iUid fairlcads for lifting bands are 
obsolescent. 

Igniters. 

12'2. Then- an two types oE igniter— the Plate Igniter and thi ConcollltilLed igniter. 

Plate Igniters [Piute 2} consist of two discs of ia:l dial [mm, semi together at 1l.- edgea. with a 

silk doth or creaill serge disc sewn to the for ride. The shalloon disc*. £t$ divided into parallel 

conipuTtmeols whkh Arc lilfod with R.1-,0 .‘i or G. 12 powder, this eft sure* an even distribution i>f 
. ■ l:: ] ii.: , r The igniter fo Alb ■! urn Lli- open , rid t>f ihe cartridge bag. .uirt its silk cloth or etcAm 
HTjgc disc prcvcnl I ho cordite perforating the -fodlotin disc. 

Concentrated Igniters [Piute j) ensure greater regularity in ignition and., having a smsdlut exposed 
iteo. than the plate igniter, afford better protection against flash, They an.- JiLlcd to cartridges for 
B. I.. gunii 14-indi, 15-inch iirul Ifr-inclt. These ignitcrii have similar components to Plate Igniters, 
:r.L the st itching is in concentric diclcs. The igniter us of less diameter than, and recessed into the 
cLLit ..-ii tin cartridge. 

Igniters arc marked P.i' follows . — 

(r) Contractor's iniliils. 

{nj Calibre of gun, 

(m) Le Iters : 1 G " followin' by a letter or number denoting the pattern of igniter. 

IjfoiltT CuvH5 t 

VZi. Igniter covers am fitted oyer igniters to protect them from flash and damage in handling 
LUld trail-spurt. 

I'M. Sottve Crti t ridges for B.L. guns Bunch and below m i i ■ idled with an igniter cover of double 
wlk Cloth secured by a drawstring The cover fits over both the ignite r aod Hi- end of the cartridge 
end must bfi^meved before the cartridge is loaded. Bcekets (coloured ml) arc also fitted tej facility (u 
the removal of the caver, Ihe. cover is marked " Remove Rear Caver before firing." 

] 2d. Tear-off Discs, a form of igniter cover now obsolescent , were fitted to cartridges for B.L. 
guuii M inch and above, the Tear-off disc consists nf a millboard disc covered with silk cloth and 
narked with a rod cross- It is fitted over the igniter and is torn off befuit firing, i.c.. at the foist 
EtiLge in handling i.lu' cartridge, In larer patterns the silk doth overlaps the edge of tbu cartridge 
and drawn in with a drawstring of white tape. 

l3fi - [ hi '' loleil type of cover is I hi- " Non-ReninvaLJ, Igmiter Cover This coui is . f rod 
u folOk'tl Lhree-pEy fabric 'tinfoil with Bushmen facings] a-mi tu a wall of .-.ilk doth in tin form nf ;i 
Gi|:. it is fitted ovi i riii igniter and thi bottom of the cartridge hag aud is sewn to the igniter and 
the Sing, it is hue removed before firing 

Tilt cover is supplied fur ail ignitercd eanriifoe* for B.L. gun? iisji.y u .5-inch Tuix . 

Cartridge, Drill, B.L. 

V2~. Drill C irtfidfics an. -d w-:nil with a lead or Lnui m uv for w i*rht ; they ar. cou-red with raw 
■'Siii.', 1 h'.' eiuL arc painted H.tl W'itls the wfjrrl " DRILL " ii] white letters These cartridges arr: iisod 

I -r Luading drills and have the same weight and outside dimeri.-anns as tin. Scrvico duiirgft. 




l 'i ill caruidgcs for Uie iiL. H-iiirih have sponge rubber puds at each end to prev«ril damage 
to the cordiu br>i.-,£. buckets 

Cnririclgi - Drill. Lundm;: TE-aebura rnprodiio ill" 111 wilj il i I ■■ d ,i Service cartridge fut: 1 (^TL-enl 
of lengths nt rops. juti*, lu-m? QT Inurtilla bunched together and contained in n canvas hag. Wlicii 
representing itfUiLtfed Cartridges- they are fitted with " dtfverSi ignitor, drill. rr These cartridges have 
red coloured canvas Linds with the WT)td "DRILL" in black ; the words DRILL, LOADING 
IT" ACHE If are print: ■] on lh.‘ side in black. 

Markings. 

12S, ( iirtridp. bags .m- marked us follows j — 

On, me side : 

Numeral . *1 1 lie h co rt I'Edge And Ifie word " I r oil. 

Inrliabi or trade mark oi maker of tin bag, 

Katun: of gun vuul marl, of gun in the i K.I.. d- r.i:h M : i r k XXIII). 

Weight of charge, 

Nature and size of cordite usi il. 

Fraction tfi-tlolillg stZi- of charge-, c.g. r j. etc. 

REPd— denote*. that the carl ridge lias been n L.iiiir-jcl 
On ike \>ihcr suie : — 

Tetter " N.' 1 

Lot number of cordite and v.tSj-lul nunibcrj if appricab 1 
Monogram of ii ling station. 

Dal" uf Idling (month and ywtij 

TYPES OF CHARGE FOR H.L. GUNS 

129. The types of charge fur B.L. guns arc: : — 

Flill Charge. Super Charge. 

Reduced Charge. Rom bard merit Charge, 

Stir Shell Charge'. Special Gunnery School Charge, 

Full Charge. 

130 Tin- Full I li icgc is In- Service charge fur :i gun. It may I - made up into a single C-rt ridge. 
B.L. or into Fractional Chargps, For EX. &-|nch guns a g charge and a i charge are laced logcLher 
to form one cartridge. 

Reduced Charge. 

litl. I he Reduced Cliarg. i-. uwd for prac'iio living, ,inii nni. v-. Ii i- u Special Reduced Charge, 
usually consists of one or more Tract £■ ual Charges. 

Partieul.irs, of ]?i.ifur< d Huirp..-.- approved for r hi various 1-5.1 j.; mi ;n. • i » m in the Table in 

pam 130 . 

Star Shell Charge. 

132., Special reduced tlashloss charges foi Star Shell am made up into a single Cartridge, , R.T.. 
for B.L guns 4-inch and 4.7-Lidi. 

Soper Charge. 

133. At present the use nf Super Charges is confined Il> a limited numbur (ft B.L. gunt fi-indi. 
Mark XII ami lo-incb, Mark I. whose rule calls for a L>nger lunge ilj.iu tti FliJI I 'harge weI! pcovidi 

UoanSarclrriL-rLl Charge. Plate 2. 

131- Bombardment Chaises are special reduced charges which give .iheU a steep angle of descent 
at short ranges. 

135. Charge* are in supply for B.L. guns-6-inch, Mark fill and ti-im h, Mni XX 111- nicy are 
similar in make-up fur ivtch gun, r'xccpt that 1 1 1 - ! i re;i * for til (i inch, Mark XII i- til 'id with a 
gunpowder [gnitdT, while that of the S-fnch, Murk \.\l!t is igniltrli 

I'M Tlic charge, consisting if c-ardiLi S.h 1 ir: two jii/rtihn-x 1 m ■ ■ jipluii fully nvicmblod and is 

known as Bombardment t luu N.,. 2, 

The core of Fort ion No. 1 is o£ JJ Stalk " construction, the slulk being eccentric to thi body. 
Portion. No. 2 is saddle shaped and is secured to the stalk of For Hon No. I by two ties of sh:tfJon:j hniiii. 

Bombardment Charge No. 1 consists nf Ihi: core or Portion No. 1 only. To adjust to Bombardment 
Charge No. I the slialk-mn Irrcid is untied and Portion No. 2 removed. 



137. Portions- removed Etl adjusting chains are to be thrown overboard in deep Water, WltcLI, 
this is not possible, tiny arc Id be rMt with as directed hy Article 42 of N,M, it ICR. 

Packages cemtai Bambafdm.'nt Ctiargi-s :.i .-.t i-ncll I 1 " BOM " 

Specie] Gunnery School Charges, 

138. Gunnery Schools, are supplied urith spociat reduced chArgea (less than normal reduced 
chargc-s). Ibc charger may be made up with old Cordite or Cordite which i& considered no loflgfer 
Buitabl* for Service, 

139. I aml k op Fractional anu Hmu . k:fu Charge ano Igniters. 



H,I„ GUN 


JBBAtrrfoNAl 

CHARGE 


NUMBER OF UJfcilrERS 


L-! L-. E 1 1' i :i.' ( ilvkc i; 


16-inch 
15 -inch i 

14-inch J 

H-inuli „, 

6-tttcli. Mark XXIII 
fidttch earlier 
4.7-tneh \ 

4 -inch / 


i - - 

k 

I and { 

f 1 
1 and l 

S]vi-t;4 Qili rge 


Two per Full Charge 
Txvll per Full Charge 
No igllitct 

No igniter , ,„ 

Cine on each FrectionaJ Charge ... 

One .. ... 


l 

i 

-ft 

5 

I 

Special Reduced 
Charge 



CARDUGARIJ PROTECTING TUBES. CONTAINERS, WRAPPERS AN II 
CLARK SONS CASES, IVd/r 34. 

Cardboard Protecting Tubes, 

HU. Cvtridgt's, E.L. with "Stalk" front rinks have Cardboanl Tabes fitted loosely uvix t I k 
S talks to prevent distortion during stowage in tin- magazine cases. 

Overall Lifting Baida are paired through slats, in the Cardboard Tubes, and whim the bands 
ani l^movod the- Crtidbuiud Tu-Ul-.-. will .iIm> in- withdrawn, 

Cardboard Tubes must not be loaded into the gun with th« l cartridges, and each tube is stencilled 
1'nlie.. FrutrcUtlg Sl.ilk-.ulv — nut 1o hv ".nliii into I lie gun." 

Containers. Phk 34 

14]. Cartridges. K. I... fm 6 inch, Mark XX11I guns are supplied Eli cvlllldrical rolltd paper 
contatnflrs ii which they are packed in their !n:ii/:i xii t.; cases. 

The Containers are flastlpruol and eadi holds a full durge, They pnuted the charge from flash, 
both when in its magazine case and during ils parage to the gun. They musL nut bn loaded, into 
the gun. 

The flashprtwf detadiable tkl is secured by a webbing hamesi and a. quick release buckle ; t be 
joint between lid and body is rendered flash tight by a boxriath skirt secured by a " garter ” spring. 
Containers are b.ik.hK V : i r Ills lied and fitted with I king !;ip,s. tliiy arc stontiv made but require 
careful handling mid it list not he ■ i-..j ■[>: I with, a > hurge inside. 

Boicloth Wrappers, Hair 34. 

wruppiXi ©Vf protect io:i similar tn tlitir ;i r;i .i;i[n.l by Cun turnery. They arc slip] ili:-.l 
Ini’ CartLiiigiv: BX„ kr h-mcb gun.-,, and IliLiy be jjiLruduevd tar larger calibres. They sin.'' removed 
in tin- handing room. 

Cases, Cartridge : Clarkson's), Flak' 34. 

143 Clarkson's eases arc supplied to harui-Wutki-d B.L. guns on transferable: mountings for 
transporting cartridges between the magaseno and the gun, They are also supplied lor B.L. fi-Ertch and 
iS-Lnrh tumsts fm ^■. , i iiodury tu-aiiing. 

rite eases :ifc of Clarkson's material and arc flnstipreof, CJurisi o'- material is curb with an outer 
covering of stout tealbir. llu: LllL, mi the form of a cup, secured to the body by a leather hinge 
and fastening Leather lifting buckets, are fitted, 

144 - 149 . 
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CHAPTER VII 



CARTRIDGES 3' OK g.F. GUNS AND AIRCRAFT i AT A E"L:i TS 
O O CARTRIDGES. Flat* 3. 

LSU. Thp Chafgi for a Quick-tiri il^ giltl cartridge and its means of Eeniiion are eonlaimx] 

iri a bras cartridge can*. 

y.J H . cartridges am used lriih (l) Separate Ammunition, and (2) Fixed Ammunition, 

SEP AH ATE AM MUNITION . Plate 3. 

151, The projectile and the cartridge are separate unite. Thu tilled cartridge case is Caller! a 
Q.l . Cartridge, Filled, And consist* of: — 

|Y) Cartridge case. 

!rJ < CUarue (with nr Wblhoul tiiifnil wiifl with .i l: 1 1 ' , | l- igniter if 0:^-1 ■ I : ,.. 

(wt). Primer. 

(is) Lid. 

|t.'| Safety Clip (whert lifted}. 

FIXED AMMUNITION. Plate 3. 

152, Tint- pr< :-j t-cc [ie h secured in thr cartridge case. The complete iOUnd is culled a Cartridge 
Q-F. Fixed, and ccuLsists of: — 

(t| Projectile and Fuze (nr plug 1 }. 

■i 'i) Cartridge case. 

|tj.r i t-tiarg; [with tinfoil anil with a gUnpawLkr igniter if flashiuss). 

(jF) Primer. 

d ! Safety clip (when: fitted). 

li tin project ill. is fitted with an r MerJial tracer a pap*, r cvliJldet is fitted rrvund the 
tr o«vi I'ertomted wads fuj-tni rly used are nnw obsolescent. 

y — Certain marks uf guns nuy fire both Separate and <1 Ammunition. Alter 
iisui;; ScpuraLe Amman if * n I lie gun chamber may become warn when the mouth of 
rhe cum: is usually posit iwled, forming a " pricket. ’ If Fixed Ammunition is then filed 
fo>m th,; pun. the front end of l lie cav: will expand into the pocket anrl cause a jam ur 
difficulty in extraction. - When iht porker becomes too deep the gim is sentenced, 
viz. : " for USc iviih Separate Loading Ammunition, imly," 

CARTRIDGE CASES. 

LS.I, Cases uf DritUh iiiatiufactun: are of bra - * iLEid an:- tapcrcii towards tlr in i mill tm assist 

loading a Eid cxtracrimi The flange ml the Fuse prevents Hi-- case from being ferried far into this 

tpjn chamfH-r r and st also a-^slh »■> traction. A screw thn^dfij primer fid if <-:il in the centre id dn- 
haw. Casts unc kcqj*red internally to prevent deterioration. Case? for certain American cartridges 
may be of steel. 

' ' 1-3' • 1 11 iTklitcs 4m-ineii. 1.7 ■inch and 5.25-mdi J- it parate am minim n an: canu Inn .! 

mar 1 1 1 innate pi provide a better seating for tht < ;m ridge lid. 

Fixed Ammunition rases are longer Hum 'hr..,- s-.r Wnruimtiim l>y ibu addition erf the 

bottle-neck ter securing the projectile. 

I be flanges of stor shell cai.cs idled wfifi stal shell charge- are milled for identification at night, 

■1 ::---i.'t 2-]Klr. sub Cllibrc, H.A, gun ammunition havi one -.;.il of the rim milled 

A ff IT firing, the primer is removed from Lin case and the ca-v i* cleaned with hot Wafer and 
: ixla r thoroughly dried, treated with mineral jelly ami in due < ; .-.irv: returned to fin Armament Depot 
in its box. Tin-; primus should he similarly treat. id . 

CllSct may then t>e rectified, refilled, and used again, unless condemned through a defect appearing 
tru bring or during thr notifying ptfMififfi. THe hisf-rnry of D r-wi mid isfitbd casts diown hy in&rkiiitfs 
stamped on the base Fig. 2). ' h 



TIIE CHARGE. Piute 3. 

Sn-i. J he mr limes of a-sscmbling the service charges tor y.F. wirlridfies vary c- iisidcnably. being 
lI: LirraUni il by Lite charge weight aud iheJength of the cordite sticks. 





C.H. VJF. 

i harg. I' T *- ■ : 1 1 iarprt -iiTinki slirfr. -jii i.iii] rcducurf profit ko. S-pii- and special iiiiniH ry 

ficlirrfil charges are filled to a romillid Weight ; other Q,1 J ". charges are use ally filled to no ndjuiSted 
charge weight, Fitting to a fi.vd charge weigh! has been approved for certain gun* 

l 5 *^. Flashlrss chargn,-, >jura. 36.1 an. approved toJ both Separate and Fixed AtrimuJutiiWj 
Cartridges wslii a Cordite dashkas ch:irge htv 111 In] by tli sam* methods hs those tiled with it-. 

Orealer difficulty lh rapcriwipwS in igniting Flashless pTopeDtmt end a gun powder igniter ill i'i 
WfJTstcd liag may be fitted in lie center: of the bundle of Cordite, A white dTpsa on the base of the 
carLndg'fi case denotes that the cTiarge is flashlesa or non-blinding cordite. This marking is not used 
fur istur shell charges, 

I5ti. When using American propellant | para, Itb) du 1 grains an. filled into the cartridge case 
Incse. A cardlxiajd cup is sLi'lliickfiJ on top of the propellant and a cardboard distance piece is, placed 
between lie cup and the base uf tbe shell tg ensure that tins grains am retained round the primrr and 
to assist in keeping Lhc charge ;onipact, Tlie same primers am used as fur cordite S.C. A green bar 
on the base of the dTtridge Cksc denotes American propellant. 

Tinfoil. 

157. Tiufiul is Jilt'd in y.F cartridge* to prevent cnpprrjng of the bore of the pin. It fo ap|Tovs<l 
fur *13 Q,F. amimmition except Separate A mm milfoil fitted with white metal Lids which ac. as a 
snbstituli fui tiiifoiL 

To de-copper a badly coppered gun firing Separate Ammunition, iddttional tinfoil may be trrown 
int" thbv gtlll chamber between 'lie projectile and the cartridge, ff additional tinfoil is required when 
firing Fixed Ammunition, tartridgeE specially made by the Airmtmcnt Depot must be used. 

felt Wadi, 

15B. Ffitt wads ant] obsolescent, but may he found In old types of cartridge ; their fuiltfliun fl 
to prevent movement d the -cfcirgi' away from the primer. 

Lids, Q.F. Cartridge, 

159, Cartridge cane lids (except Bombardment Cartridges and Back Firing Target shell cartridges) 
tint tinned cw rnptfld Cltscii u-f whits noGtsil, wehtened by a number of rs Jihi slits some types are 
perforated in the centre, ThTe? or four notches are cut In the flange. Tbe lid is secured in the case 
by bending over rfie tongues of the case into the notches. The joint between the case end its lid is 
scaled With R.D, cement. On firing, the white metat disc volatilises and the tin constituent acts 
as a deooppermg agqnt, 

In 1 - 1 . A speckid I 1 . -1i' ngthecii-d lid with four notches 1s used in cartridges for ynu- fitted with power 
ram mi rig. 

161, Future supplies of Q.P. cartridges may be- fitted with plastic lids. In this event tinfoil for 
d«ci>ppcring purposes will be incorporated ill the cartridge, 

162, The lids for the Bombardment Cartridges (except 5.^5- inch) sold tin- Back Firing Target 
-shell cartridges are teatherhoard cups with backets, 

Kvf. liyiJy supplies of Li'i- to i with tracer havi riieii Hires perforated. Tin. perforaiiuii i:. 
Covered with a disc id batiste (iraterprocvfid en rubric: add a papi'r disc is sibijtlavkvd in Liu- under sidi 
□ 1 the lot Thi- holt ensures a tree passage from Liu charge to the tracer. This type is obsolitsawil. 

164. All cartridge lids must be inspected before firing to ensure that they are well secured it their 
ca^fis, The motneri Lurn of the charge wink loading might force a loose lid'rnto the chamber, Mid if 
Hie charge is separated from tlir primer a mlnsfire or hang tire wilt result. Kor marking, «e pare. IBS. 

Safely Clips, EJ.F. Cartridge. Plate, T 

Efi.'i. Brass or steel safety iJtps are fitted to ■: art ridgy-; with percussion or combined clectnc and 
percussion prim or-, as a protection from .incidental blows which might fire the f)i$ rcLLssiua cap. They 
uursit Iv. removed before loading 

Safety dips .ire not fitted, to cartridges tor alllumatic guns nor to Rirt ridges fitted with electric 
primers, 

thfi. No. IU. Mark III and So, t2.>, Mark \ ire typical uf the .-.u f v cli ps In supply. 

Ill No. 12, Mark 1 1 1 is a dome with thmr ,ir:;:s wt form spring clips, The ail iis fit over 
the flange of the Case and «ic«ra the clip, Tlie dome is positioned over the percussion cap, 

(2) No, 3&, Mark V, h a dome with ail outer circular disc. The disc has three prongs and a 
beckct. The. clip U secured in the bi-» of a-C^tse by tile ptopEH (in earlier Marks by press- 
studs) and I lie dome is pns.it iVmod over the tK-rcussinn cap. The beckot a-wisH tlie with - 
nlrawal of the dip. ITlis type of dip is u.^'i.1 with all eartridgi-s winch may be requited 
ti> p B , w up pudler hoists, e.g„ tj.T, 4-inch. Mark XVI*. 4.7-inch cases. 

167. 
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5P5C1AL CHARGES FOR Q,F. CARTRIDGES 

H>S. Q.F. cartridges at'ii also supplied with the fo'ltuwillg types of charge : 

Reduced Charge. Special Gunnery SHinel (,'ljargf. 

Star Shell Charge, Clearing Charge, 

Bohtbardrinit Charge. 

Reduced Charge, 

tGffc Reduced charges ere used mainly for bombardment with H.E., Smoke R.Tl., and Chemical 
B-E, r a Ml ran be mud for practice ImtlgS when authorised. 

170. The full charge for Q.F. 5.2$-i»ch gUllS Consists ol a reduced clmr^c and an " Increment " 
<H core which is fitted wish a lift frit: band. 

Ihi- conversion of 5 25-inch tn a reduced charge m 11 .- 1 C tuki pho- oti the weather rEn I; u|ir.3i.-j 
cover, as follows : — 

E he cast - is placed on its base nn a pir «>■ i»f frit on ihe flat wooden deck. Uw tanftK :it thi mouth 
of the case are raised sufficiently (by a special tool) to allow tilt lid tn be removed, The Q&ns increment 
is withdrawn by itslifliflj' band and the lid 35 replaced so that the rim slots arc in line with the t-Mlg-5 
and the flange is in contact wilh the mouth. The tangs are then bent to their origajaJ position using 
a 12 hm. phrksphi.i lirmise or brunstcel hammer The month hi the cose pup- -.1 in ensure that 
the cmvmed cartridge will load freely Into the gun. The " gauge, cariridgn, 5-25-inch, Mark t," 
should go freely down until its level steel surface either level with or below the mouth of the caw * 
if the gauge will not go down, the distortion CUJI normally be rectified by a few light taps with fisc 
Eti-ri/ hammer SchrduU of Implements, page i3i.) 

Star SEicEL Charge, 

3 7 1 Special reduct 4 fl a >ljlew cl urges arc stippl ii d 1 1 nr firing s tar s h..‘JJ . St; i r shut I lot Q. F. 5.25-inch 
guns can hr tir^l with a fi ashless Fnll Clurgt. Star Shell for firing with lull charges are under design 
WC all guns using separate loading ammunition (except Q,F. guns 4-inch Marks IV and V) and Q.F. 
4.5-mch guns using fined ammunition. 'When these shell are available they will use a fuze No. 215. 
As a means of identification #t nighL the flanges of cases with star shell charges are milled, 

Bombardment Charge Plate 2. 

172. This type of charge may be used with certain Marks of Q.F. guns 4.7-inch and Q.F. 5-25-incfi, 
The speciiil reduced charge is dasignisd to give shcD a steep angle of descent at short mn.y - . 

173. The Q.F. 4.7-inch, 3Iarks IX, and Xll, XET +, B Bombardment Charge comprises I 

^1) The fore or Portion No. I. 

(2) Portion No. 2. 

(3) Portion No. 3, 

E 74. The Various charges an- made tip as follows : — 

Bombardment Charge No. 1, — The Core only. 

Bombandincnt Charge No 2. — The Core and Portion Nu, 2 
Bombardment Charge No. 3,— The Core and Portions N'os. 2 and if. 

The. charge is applied as Bombardment Charge No, & and is secured in tho cartridge case by a 
leaiherboard cup wilh a becket for :4s removal. 

17 re To adjust lo Bombardment Charge No. 2.— Remove- the leattnrhi ird cup and withdraw the 
charge from the can'. Unfasten the braid and remove Portion No. 3. Portion No. 2 and the cm 
are lied together wj-Jl the braid and replaced in the case. Care must be taken to see that the primer 
tits, in the recess in the cone. The case is closed by replacing the leatlirrboard cup, 

To aiilll.-kt to Rombardinr'iij C li.nr^- N/i I. flic chiqge u. withdrawn af :.kbnW* :irul I’nrtjans X- a 

9 are removed. The duit]ge, consisting of the core only, is replaced in the case so that tie primer 
fits in the recess an.c the case is closed by replacing the leaiherboard cup, 

ITte Portions remnved in adjusting (lie charge are to be thrown overboard in deep water. When 
this is not pnssibh , they ;ire m be dealt with as ilii • ■ 1 . 1 - 1 .I by Article 42 of N.M. ,V II. R 

17rt. 11 m- Bombardment Charges hr. £>.F, guns 4.7-iridi, Mark Nf anti 5.25-inch comprise the 
i ore and Portion No. 2. 

177. The charges arc made up as follows; 

Hniiibiirdnent Charge No, ], The Cure only. 

Bum bard meut Charge No. 2.— Tin Core and Portion No. 2. 

The charge is iipplied ;ls Jkjnibardrneu t Charge .No. 2, 

178. To adjust to Bombardment Ctiargo Ni>, 1, (ho Fort ion No. 2 is removed and the Core 15 
replaced in rtu; rii.si.' which is dosE-ri. by O'pliu iug the Itatherl oanl rup, TllO iasi- for the O.K 5, 25-inch 
Bombardment Chatgu is dosed Witli the Service white metal lid, which must be removed and replaced 
in the same mannui as when converting tn the reduced charge lur Ltat gmt \jwm. 17b). Tin Hi.-, 
securtug Portion N<i. 2 ;Lre dyed red. 

373-.I. Uu S: rv k*'i ■ Reduced charge can kil-.u lx- used tor bumhardmdlC ill O.F, irans 4. 7-inch 
^fjirk XI and Ltl-L. 



180. To prevent (he weight of the charge farcing the leather-board cup out of Hie cas*% cartridges 
mu-iS hr tianqlfid with, great cart" at air time*. 

Shell nuts! always be m'iciiod horn l.vten Loading the Cartridge, arid sin improvised rammer 
linl-1 Ik> used for the puepose. Itl nu cirCumst (MiCCs may shall he rammed home; by means of the 
cartridge a-- this will damage tb chaise. 

Special Gunnery ScIkm] Chaige. 

KH-1 , E-oi {iunn-rrv School firing special reduced cMTgifri (loss than normal reduced chatges) are 
supplied : these may In; mini- up with old cordite or curdih which is considered no Longer suitable 
fi -r Service. 

Clearing Charge. 

1W2. i ItariDg charge-i meat present luppi > <1 for (J.F. guns 4.5-incli 1 "id i 1 S otl cal 3-mch 
U.S. SO cal ; S-inch US, 23 cftl 3-fttCh 2lt cwt. (in Submarines) ; 3-pdr. Marts il*. IPO, ami VIII ; 
and 40 mm.. (Bufors). 

These ch UiJgKI piwide a rapid means of claming a gun firing Fixed AmmnuitLDn in. the event ol 
a projEKtilE, jammed in the bare, being sepainletl from its cartridge case OB unloading-. 

Before tiding a Hearing Charge tin gnu chamber must be examined to ensure that tin put of Lhe 
cartridge case ir charge hat been left in Itu chamlX'l'. 

On no account nuiM the Gaming Charge 1v ua-d as u faiiirik csiJtridLgi - - 

133. nearing- charges — 4,5-inch guns, a special cartridge with a shortened cane and a reduced 
charge. 

183a. For the t'.S guns, a “horten-rd raw and a full ehargi 

183b. Far the 3-inch £T) cwt. guns n shortened ca-C m d a tu.Lt riimge, 

184. The Clearing Charge For the 2-pdr, guns has a shortened case, lie charge is the normal 
full charge as a reduced charge would not produce proper functioning of the mechanism of the gym, 

|&>. The Clearing Charge far the 40 mm. Bofors gllll lias a. shortened case, hut the charge Is a 
reduced charge. 



markings on h,f. fixed and separate ammunition cartridge cases 

Stampings on Base of Cases. 

iHtv I'ht; following markings may be stamped an llu- base "t 0.1'. cartridge cases (Diagram 1) ; — 
(f) Cabbie and mark of gun, 

(ft) Mark numeral; :sf amply cate 




FlLl. I. STIAMPIftCS UN HASF OF O-E. CARTRU^R CASR, 

(i-jVj Yl.jii of manufacture. 

,;,!•) TradL- Mark (< initials | af maker oi lin.- case. 

(vi Lot number o£ batch of casi:-, 

(up'J + following the mark of case denotes a conversion which rwhmnans the mark, 
(iis'i J 4* denotes that the f.™ Li accepted (lx -.cn-Lcc. 

(«i«) N, denotes for Naval Service. 

(f*) G, denotes, alkx-vition to ( iunnery School-i- 







is 



tit yn 

\ (4 S fallowing lilt- mark of the- case denotas rcyaif by retmahtng. 

(jctJ Milled rims derate earLfiiiR-es fn-r stur sIh-II anti drill. 

(*,/) The words rr DRIl.I ' or " 1 1 KILL, PUSHOi IIOIST ONLY/ where applicable. 
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Cf CAATFuMf 



ppoPEL-.AKr 

FARTICWL AR E 
CORDITE 



A*|V F iJRT HIT = . 
K-- ARKINGS 



REOURCCl rOft l> AMJUNI ION 
Q‘ *■ VK 5. V V’ K X C.-.m 1 : 



Cii'-hOyivi-Na let -p'j 
'■r-r.Rr. *4. OH v a, r cl 

.■I'l.Wll Aril MAIWrACTUHJ.1- 
a- *.PPLlC-fiflLtJ_ 



.'■ ; hF=iL ARFUCAH.t, F;> 
CM , -A. ;-■ -IAVF 

LI l>. 5TCWED IN RF.AP'f 
USE" LOCKE* 5 ^ 



G* : me pant icll *r '■ 

A-Hr.FE AKH Lit ABLE ' 
FILLER S'O JJDGRf-M AMJ 



SPEC- *• I »ftCWOflS 
MARKING AS PLl-C*?.', E 



arranged c or fa with GAira & fuze 



i 

i 
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rjl|-LM LABORATORY 
MARKINGS |I PCOUlRE 

VDiEAl APPL'.CABLE. DEPICT HO THAT 
CaryROGE has a REOiF-CefJ LHAPGE. 
WHERE A CAPTRIME MAS A RLt-UCCL 
Charge i ON Social ec-uBakUmE h 
■FURROWS &OW MILL BE STENCILLED 



PHD 7/A I 

'.J.EPD liV -/- 

\ REDUCED- 



C PF'.AL LA &DP.A.~OPLT 
MARA IMG. — — - 



□istingufshino lemcri- 
or PROPELLANT OAv.TAIl-jpFR 



•NATURE OF AW.MUMTtON 



, P(HA)?C- : x- — __WAP,K Of CAPTpICFCf 

-['vi /\ _ 3 y ' LQ>T NC: DF p!= - 3FELLfl,fj 1 



HLLLH CmONEJGKAM 
A.VJ- JP”F. 



•jH^Lh SUA AAIN7E0 A&A0S5 
BASE WHEN CART" DO: S *rL 
f iL i. F.L’ m I H AMERICAN PROPELLANT 



ARRANGED FOR SEPARATE AMMUNITION 

(with AMF RICAN PROPELLANT] 




DISTINGUISH. NG LFTTEPS 

OF c rJl-FL _ L - NT MAr. .. ’AC. T URSR 

A LUMlNP.>5 CROSS FAITH ED ACROSS 
BF.-.L C-f CA' a “P.3ces FillEO wi H 
TULL 5ENV1CE CHARGES, Ev iLAHILLSS, 
PROFF l I Apr” TQ UlS" I N&J nAO / 

OA Mfff r -.lLL SEPViCE CHARGE* / 

«fiOM OTHERS Fi_Lt : .' A'lTH A NCR- ! 

-I A jHLESS PJAT^B ; C-F CC^PITF. ~f ' 



JOMER LA&up.ATOR-f 
MARKINGS IF IT F QLl r F □ 



.“A IK L PARTICULARS- -- 
iWMEJK APPLICABLE.! 



filler Tjcnogpaw S DATEi 



SPECIAL . ABOPATORT 
hlAPKINE 



■ “NATURE o- AVMUhiT ON 
_ MARK OF CARtP DGE 
LOT NO. -OF FROFF.LL IN" 






ARRANGED FOR FA. WITH GAiNE 4 FUZE 

(FL. ’ SERVICE CHANGES OF Fl-ASHlLSSS PROPEL l ANT | 



.1 G. 3 CARTRIDGES. Q.F., (HXliD & SGPAtiATF.j EXCEPT ^ I'l'K-, 3 PI >«., AND (i t’l'M. 
TYPICAL AKJtASGKMKNISi nl- rfTILNCIUdKCi ON CARTRIDGE UASJ’S 




CH. VII 






SlencilJiru!- 



IS7- Hit allowing markings are stencilled in black across the base ef ip. I-' eariridge cases 12-pdr,, 
3 inch i : il -\Tn -**■* tn id on the side of the case lr>i 6-pdf, and below. Markings are made with silver 
nitrate, black paint being perabsibb only when time is abort: — 

■ i : Distinguishing murk .if . inedite manufacturer, lot number of cordite, and sub-lot where 
applicable. 



(tj'j Mark of cartridge (in Arabic numerals) on cartridge a for Fixed Ammunition. This 
includes I lie type and. where applicable, a letter demoting the C.K.1I, of the sk:ll and 
" T " tl tracer is fitted. 

(issj Monogram or liilLliiJs of the fitling station. 

(A') Date of filling (aiOJith am] year). 

f?'i " ft E Dl "( EJJ "denoting " Reduced Charge/' when applicable. 

f«) The number of the Q letter am hording the dejEgll, if the charge- is made up to a sketch 
design for LI -v in ijiintM.-ry School tilings only. 

(ui'i’J II. A. (high angh ) as applicable on certain eases, 

(ti'/f"} Blank cartridge cases are stencilled " BLANK "on tl; 1 ' ba-i- 1 . 

fj'd " BOM " iiemais a Bombardment Charge. 

(*} B,F. T.G.T. donates a. Back Firing Target Shell Charge. 

[.til For Fitted Arnnuntticm, Fuze and (..line: pa menhirs as applicable. (Ste Ft*. 2 L 

diagram 1.) 

[.«*] PAPER SHOT (if applicable}. 

(rf'iV) Special Laboratory markings as applicable-. 



Marks on Tidts of Cases. 

18S. Tile foUouriog markings ;tm tbunped on the Infs of O.F. cartridgas ; — 
(0 Mark numeral. 

(til K, denoting for Naval. Service, 

(ift) denoting arteptanc for service. 

(ni) Manufacturer's initials 
(t‘i Date n-E manufacture* 

(f.'j-'l Calibre and mark of gun. 



CARTRIDGES FOR AIRCRAFT CATAPULTS. Plate 4. 

IK). Cartridges fur Aircraft Catapults an- made up on board ori the tweal tier deck under the 
instruction nf the IHrrrting Oificrr. 

] l r!H h. The cartridges consist n-l : — 

(0 Cartridge ca.se. 

|n| Cordite charge., 

(i’fYi Percussion primer (No. 1-0} 

(A 1 ) Kc;y for screwing m primer (No. 105}. 

(r) Clip, £i.I r . Cartridge:. 

(;'!) Shalloon braid securing tape. 

Caws and Safety Clips aiv- packed in a wooden box. Cordite charges (each, in a cardboard container} 
are packed in mulal cases (fivL- containers in ?i rn.se]. 

Cartridge Case. 

191. Cat t ridge caaei wer* formerly of brass,, but are now of steel, they are designed on tie name 
lines as Q.F. cartridge cases fer Separate Am-municmn with two slots cut diametrkullv opposite near 
Llic mouth. Till- Two types of steel case are No. l r Mark III (for a 6-inch cartridge) and No. 3, Mark 
I E [ (for an 8-inch cartridge). 

Cases may he used a number of times so long as their shape is maintained. After each, shat with 
an 8-Encti case a. straight edge must be applied to the base to ensure that nn convexity is present ; 
it there is Convexity Li must be Corrected be lore further use with a " Tool, reforming cariridg.', cata- 
pult/' This tool consists of a clamp piece (to engage under the rim of tike cas*} and a presume screw 
which is operated by a hand spanner. 

The 6 inch case is a stronger type, and no tool is supplied. 
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Cordite Charge. 

it*2. The charge is ConSitc S.C./T. A ring of sound coni Condilr S.C, or a lwndla oi Cordite 
S.S C is used to assist ignition, 

Ji a charge is n mila s tL from its cardbttu’d ouiitniiiiT and is nut fined it CanneM*- returned to the 
dfi|is 1 1 ‘i j‘i l;.i y.i 1 1 , but must be <1« nil with in acconlaIiO< with Article 75 nt Naval Cordite Regulations 
1939. 

Primer. 

193. A No. 10 Percussion Primer is scnewi.d into the primer hole with a special key (No. IWK). 
The cap of the primer cannot be struck accidentally when the special key supplied for masting and 
nemf >vi rig primer i is n*ftd. (s'ce Schedule of K* Va, pogi 1 3 1,) 

Safety Clip. 

194. A safety clip. Ni>. Us 4 lip, O.F. cartridge type, is littr-:L 

Method of Assembling. 

195. The primer is screw! I in in The case and a Safety Clip is lit fid, The pnoptdLant is removed 
from its container and inserted into the esse with the cordite S.C, or Scroll next to the primer. It 
t 5 secured by detailing the length of tape, reeving it through the slots in ffe4 case and knotting the 
i-inl-, i iiui in front Tie cartridge is loaded Uni find with the tape in place, The tape ni-i-1 he well 
secured to prevent the propellant moving forward against thf baffle, as oJtcr one or two rounds 
haw been aired tlw baffle is hot enough to cause a premature ignition of the charge if there should 
Lv contact. Cartridges should always lx- handled with the mouth inclined upwards. 

tea-am. 
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CH AFTER VTII 
TUBES, VK'NT 
GENERA! REMARKS 

aft, Tubes, Vent, are uswl in B.L. guns to ignite the gunpowder igniters of Cartridges B.L-, 
vt the- igriil erics.* charges of B.L : 0-jnch, Mark XXIII! and K-inch. 

Tin' tube: liti int-o Tin ml ■■■ rhamlKir in Lh.fi rr.ir . .f tine '. "ill axial of the gun. 

Ob- cartridges fitted with a Tul?e and adapter an ■ igniter! l>i a Tilt*', Vit'iI. ; f\u'a 223.!- 

Tubes vfnl, seal any escape of tin propellant gares t "words the rear through the wml (or 
ncLiptL'r). 

206. An Escape of propellant gam*. y.uiiEii cause 

(?) Erosion of the vent. 
mV) inefficient sealing 
(fir) Difficulty an extrftrfton fit fired lubes, 

((ft) Damage n> the Iixk of the gun. 

Stalling is ,'irhii-vi d hy making (he Tube n rlnw but easy tit in rfn* vei and by : -o designing it 
that, on firing , the front portion expands and seels any escape of gaa between tube and vent, The 
internal aixangjnmnt:- prevent -i i escap vi gas through fhn ha*! n-1 flu mt> ;i ■ ] flu: I iek or breech 
ntechniii&m of the gar'; prevents Hi tuhe bmijj forced to the rear 

207. On firing. Si " flash, " CKJilsis.fi: ng largely of burning gunpowder pellets is shot from the 
magazine Of the tabu into the "unpowder igniter oF Ihe cartridge, or the ignitorkwi cartridges of 
B-L. guns ft-inch, rk X X \ T T nd 9 inch, and the chargi is ignited, 

Electric Tubes are Supplied in 4hrre Hire-,. l im b 5 inch ind l-inrft. Far Uaatllkathli fhetl 

flanges arc plain and f month, 

Pciclussion Tubes art supplied in ,4-iiieb nricl ,5- inch Mites. For idL-nttfication four not diet art 
r.ui out rif I hr flange. 

Electric ,5-inch Tubes fur guns with st ri rl its- Jrtcks are known as, " S" tubes; they haw a 

ruin'd l : i rPi i . i l t piece 

208. The greater care in handling \a necessary w[j* ■ -idi type of tube. EJeetrU mb. - be 

r i till i rid complrti [y unswrvittsahk- by rough tix-ntmi'nt. Li is usual h i i - i [twin wilh b fort? 

firing, mid tltt elcclrcraJ resistance should iii hi-twitf-ii fiij| inhui and 1.1 ohm. lVrcuremii lulim ;m- 
Liable to fir- nr bnoonje danff^Tutn with rough treatment or shock. 

The -several tdzrt in each type of tube dfflt’T only in minor detail. To save repetition , tfefi 'I 5 

types of the .o-ineh mbe will lifi described, 

TYPES AND NATURES OF TUBES, VENT 

TUBES, VENT. .3-lNUL 

!2tiW. The:-,'.' Tubes arc Used as billows ; — 

(f> B.L. tfrinrh. Mark I gim has a striktrless Jock am] iinon Electric S Tubes, 

(u'i) &.L, 15-inch, Mark 1 has a strikerless lock and uses either Electric S Tube* "r Fvr- 
cUsSi™ Tubes, 

(ij't) AH other B.L, guns have ordinary lucks (except B.L. 6-indi r Mario, VII, XI arul XXIII 
and B.L. 8-inch) and use cither Electric Tubes or lArcuMiKm Tubes. 

Tube. Venh Electric, .5-inch. Mark X. Ffote ft. 

2|(), 'll,,- hoil\ ■- iTuehini-fl Ottf iliU i rinlly to lulre Llie ■ ircui L and waling device?. The iulrrnid 
arrungements include a gunpowder magazine, contart pkxv. ■ -L>i inil . insnuliifiltg nip and bndg. plug 
asstimbly, 'I 'hr twirl tji- plug &3SOn1% comprises a copper plug, copper petit, cenLraJ insulated 'uupper 
wire ami a btid^-e wire, 

Action. 

21 1 The tnlx i- find by pacing ■: I-. clrir nirm-nl Ihl-'aigh rf>.* lock i>f thegtiii, contact L» :ng triadt 
bfftvfetn the striker of the lock End the cun fact piece of tin: tube. The current passes aloitg tin* 
iusuJaLLd copper wire and the bridge wire, and to earth by w:*y of th^ tube body. When the bridge 
wire gets hot the priming of gimotton dust and the powder in iIik magazine are ignited j tiro resulting 
flash ignilvrn tSir: tgniter uf Lhc Csrtridge, B.L. 

K-i-.iji!' oi gos thioUgh Lie 1 1 1 --i - i.i I the tube LS sealed by tin bridge ping being furred ' <irwiid.4, 
sis base fitting info the small onih-d seating in tin hivly ; the gatr-rfiii k im it-, knyvaid end cxpoiKls 
;md Inifw fin - scftliiig. 
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n I. VETI 

tube, Venf, Electric S, .5-inch. Marks VII and Vlfl. rfidf a- 

212. The acTion or thrg tub is similrir to that described abut**. The ountod piece js " preoid " 

or Ih- Tki- . - i Sid it Mailed, un ii vulcanised Hu<lmr wli-n viirw-. d in to the r-brmitc cup. 

Tube, Vent, Percussion,. ,5-inch, Murk VI, Plate- a, 

213, The lute is machined out internally to take the <S0;p holds r .iiul striker assembly. Tilt 
internal arrangements include a gunpowder. magazine, anvil, peieu^Lun C3.pi cap holder and the 
striker assembly. The Briket- anscinMy comprisis a .sinker. strife* dneve. striker holder and bard 
brass showing wire. 

Action. 

2H, The tube is fired by the striker of thn lock impinging on the striker of the tube . Tie striker 

of llie tube is driven foraftLrd, bn.-kfcs. the iheai" wire, and fin?! the «ip The frrun thr- fiawes 

through the fi,re hbk-s hi fE ill- pnwrinr in the nn i j-arin ■ i:- ignited, 'lie r. ijl* i I . i - ! i ignites Lin 

igrtiri'i of the Cartridge, B.L. T& percussion cap ^ retained in place by the striker and •striker h nl dor 

:md prevents th- ■ scope nl mrm through the bit* of the tube. 

TUBES, VENT, .4MNCH. 

215. This. >■’. tutu- i i i-:i - i ' in B.L guns 6-inch, Marks VII and XI, Tin pH i'iis>ion type ls 
also supplied Inr O.F. cartridges fitted with n " he ;nid Adapts, 

Tube. Vent, Electric, ,^-ihcfi, Mark XJL 

2ll,S. lb- min- i- o« rinriLix construct i-un n, the .5-mdi eh-- I ri i i ill w. 

Tube, Vent, Percussion, .Tinch, Mark XI. 

217, This lull i ■ d<n -, Hi ■: contain a puribniteci pellet. The fire hoEei are ftaltHl with white i brown 
pap^r, 

TUBE, VENT,. ELECTRIC, I-1NCH. Phu 5. 

JJltk The tube is used with ii.L guns 6-inch, Murk XX 1 11 and 5* inch I hr flush produced it 
so intense that a gunpowder igniter is not required To ignirr Uv.- ( -iriridge B.L. Tile tube i» larger 
(him, hat in other respects is -miuur to. the .5-inch Eh* trie Mark X, Jin: front o£ the llauije i sQUiiri 
and not bevelled. 

Murk [ U supplied, Marks- L and 111 may hr - 1 1 - ■ -i 1 1 1 1 - i> i L. bul th-iy asi- iSiSoltSCent. No 
fjertnssiun tube of tiiii sizu is mamifactured. 

Prill Tubes. 

219, Tubes representing ,4-rndi atLd „5-incll Percussion Tubes and I -inch Electric Tubes are: 
supplied for drill purposes. They are identified by being blackened all river and having vertical 
indents in lln*ir bodies and milled hu-wi 

The Electric Drill Tithn has a metal contact plecie and its nitittUl fe cIohpcI by a wooden plug 
The llnrcussion Drill Tube has n recessed base which is lUieil irilh a JkudI ralifer pad w cured by 
a me tut bolder. 

Markings. 

£2ft. The following marking will be found nn tin- lu- ■ 1 :i Lube : 

(tj Tetter " S," whfFR upplicahlrr. 

(m) Mark of tube. 

[fff) MiulufftCturur's initials or trade mark. 

|fvj Lot number, 

(i<) Acceptance mark : ch ). 

Packing of Tubes. Vent, 

221, ILibes ar- piLCbccd in a flat tin bus which is lied >y \ :-- mi Li -l ■ I tear- oil Mild. I here an- t- n 
tubes In a boa. and cadi box - IsiTn -lli ni with details of its Contents, 

" Operation papers " rare enclosed in each box ol tubes and should always accottipiny a report 
of failure. 

Tube? are stowed in a special locker In the Gunner'-- stm mum. Lock n un fitted near the 
guns for 4i ready- use supply of tub: - in action. 

222 , 



D 
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CHAPTER IX 
PEEMERS 

233. Primers art; fitted in Q.F. cartridge 10 igiiire th<- charge, They are Screwed into Ike primer 
hole of the cos* and form an integral part of the cartridge. Instead of the conventional prihery cart- 
ridges for the Q.F, guns 12-pdr.. 12-cwt. and 4.7-inch, Mark V* may he fitted 'with an Adapter to 
Lake a .4-inch percussion tithe and Igniter. 

Pi'cmers for Aircraft Catapult Cartridge* amt Jihrik Cor! ridges " tu be- made up on board " arc 
■ np| li- ■■] in boxes, AJJ other Q.F. cartridges are Mippliet! fitLed with primers. 

Thu types of primer are — EL-ctnc, Percussion .mil 1 In Combined Electric arid Percussion, Each 

class 'i primer is identified tv mbei\ md rtu- iypts and numbers at present am : — 

Prif/ttrt' Electric. {K! : . ( utridgK Xus lit, 17. 22 . op 32 fltifl 35. 

Prantr* Pmatmati (J F, Catf ridge Nos, 1, 2, R, 9, If), II. 12 15, 1 ri 23, 27 ntnl 33, 

Printers, Elcctrk- and Pireussitm Q F Carl ridge No*, 14 and I ft 

The design and cumpon-mts of the Primers, a ■+ illustrated, are typical of each cEass. 

Primers, Electric Q.F, Cartridge. Plate it. 

224. The Electric PrirruT is similar to Lire Percussion Primer, except that a bridge plug' assembly 
i-, -,nt.'-l itnred <■:■( the Cap, unvd and cone seal. 

Electric primer* differ fHMTi (Hie another mainly hi the size of Hi. body and in tin- sfwe. and shape 
of tli. magazirie. 

The act i.. nr of a typical Electric Primer on firing is ; — 

The Striker makes contact with the contact piece. Comptering the circuit through lb" central 
insukitnd copper wire, bridge wire, copper pole and back to earth through the body, TTic bridge utn> 
yot-. hot and in tom the guncotton dost, the gunpow'der pelk'f and the powder magazine up 1 ignited. 
The Hush from thy ma^rinr (pass thruugh I hi 1 flash hales and ignitei the charge of the cartridge, 
thin pressure is prevented, fnnn escaping to the rear by the sealing fleliun of (.hr bridge plug n'hjrh, Ofl 
v I ting bark under pr ssuio, seats more Tightly in its mess. 

Nos, 17, 22 1 ri if 24 may be repaired and refitti'i l. 

Frimcr*, Percussion Q.F, Cartridge. Plat? tr 

225. I ht Percussion Pifcper cemsista Of ii body which contains a cap, anvil, cone seal and crewed 
plug, and si powder •-:.! S iUir- The Body is flanged ut i|o h;i.-„ and screw-threaded externally pj^t 
tberVe tfin (bulge. Thu two slots jn the base arc for the key. Magazines of (he various, priltim differ 
in si??: and -ihajx , end il .1 -y nay be *rcuied to the front of or incorporaluil n lire bndv. 

22*5. Tin- action oj a typical ftueussion Primer on finttg is 

The cap is ignited by the blow from the striker. Flash passes through the fire holos in ihe anvil, 
past (hi 1 tout seal, through Ifi 1 *: In . hot-ea in tilt screwed plug and ignites, the powder ill the laagaeliH . 
The resulting flush pB^cs tlmsugb the flash holes and the charge of Ike cartridge is ignited. The 
■■I. — Ml- -.,-1 lip ill III magaiine foreps the OOISC seal cm to its seating and the onrdile gases are thus 
prevented from cfvr.ijijng (p. tin- rear. 

Nos. 1.9, 10. Li and lo may B repaired and refilled. 

Primers, Electric and Percussion Q.F, Cartridge. Plata H. 

227. Tli: combi m I T-IWtric ai)d Pertussiun Primer may be filed by either method, .’he hi -dj 
mid iiiei-.lianiK.Tii if No I 5 ird No. 19 arc; simil.i , but No IF has a smaller magazine. 

The action 11 E a typical combined Electric and Percussion Primer i* : — 

Percussion firing. — On percussion bom the striker the central pole and striker bridge arc driven 
forward, shearing the I In?.-' shear wires. The rim on Hie striker bridge drives the cap against the 
-i-ii'.v?d uln-il a Lid the flash passes through Llie fire hull's ; in turn, the guncotton dust, gunpowder 
peDct and the powder in the magazine arc ignited, Gun pressure is prevented from blowing hack by 
boulder hvJ.il M Lbe -strike- setting down on -i soft Cupper washer. 

Electric firing. Iln- action of Hit primer is similar to tftal ■ if the Electric Primer. 

No 14 may be repaired and refilled. 

Marking on Frimtrs. 

27s. ( 1 ) Prrial number of primer. 

'ii” 1 Mark numeral of primer. 

[Hi] N, denoting Naval Service. 

(rV) Initial or irioiuLijm . f filling station or trade mark r..r initials of firm filling the primer. 



til 
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(«) i >o ti ; o f li 1 1 irig (moil tli ij y* ai } > 

*(i'i| Lot number of pjnuir, 

(r.'i < oil tractor's inilial.5 or recognised track mark* 

-ViV-f The Liy: of acceptance fiNtfks Fs discontinued,. bill ill" former symbol ^ ma>' 
lie encountered, 

-£)• 3 f ;,i repaid and refitted primer i£ used Hie enisling marking Is barred out and, after repair, 
^ the foLlmving rnarkinuy. are added : — 

(0 R nr M idler the mark numeral of primer, 

\ii ! X, denoiinp Nmol Service, if not already so marked, 
ini) Contractor s initials or recognised trade: mart of repairing firm. 

{if) Mi m Lli and year of repair. 

17') Lot Number, 

i .'i LontracLor's initials or recognised trad mark or monogram of station refilling, 

(i i'f'i Month und yviiibf refitlirti;, 

Tikits ami keys, are dealt with in Schedule of Key.-, ( Pug.- 1 INI i 

Marking on Adapters, 

Ur?ll. The following marks are stamped on the base of an adaptor:— 

(ti Mark numeral ol adapter, 

fi:) N. denoting Naial Service, 

|/rj'i Manufacturer's initials, 

(iV) Date at manufacture (month. and year). 

{*) Lot number. 

N&te . — The use uE acceptance marks is discontinued, but the former symbol ^ may 

be encountered, 
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CHAPTER X 



BLANK ('AKTRIIJGKS 



GENERAL 

235. Blank Cartridges are issued to saluting ships for Saluting gmns ; in special circumstances 
limy may i ihxI lut >ignnllitig purposes. 

T^fe main functions of Blahk Cartridges am to produce a loud report and to create a* much Smoke 
as passible. They arc used without a projectile. Cordite is unsuitable for blank charges because 
(!) it is smokeless, and (J!) it wilt not give a sufficient report or burn completely without a projectile 
to tamp Lhe charge. 

Normally, the compuotnts for jj,F* Blank Cartridge^ me . supplied far making op on hoard, but 
in chiiain nrtiidl ships a pti | :■ -r lion ul rise outfit is suppLiil mad. up, 

Wank cat iridgi -s ^ppM lu ships for guns other than Minting kr: - ... I up by tin. Wiamcnt 

Depots. 

238. B.L. Blank Cartridges consist of a gunpowder charge packed in a silk rtoTli or a c.X l Aii 1 serge 
| ‘ 1 -' '■'■ i 1 i :| - 1, !■'■•■ "i i" ■' ' in ; ::.i- in ■ !i -d tSi tpff'ps rlmk.-il ;i irh 4 .ul-.b I •■■.-•■■ : ill:, i irl : i i^;.- 
IS hooped by means of silk hit shalloon braids passed through fairleads Ktwn to the bag, 

237- Q.F: Blank Eartjidlgps consist of a gunpowder charge packed in a .drtr ninth, civa.ni sefge or 
shalloon hag and comailiec in a Q.F. cartridge- case. Early rirorkg < if p F. Blank cartridges have a 
!■ I ! jacket over the bag, but [fir-se ai'< fihsok-tc T"i fut'in- manufacture. 

33&; Q,E, Blank Cnrlrrlgc* arc made up on board trader I hr ftUperrishra of the Gunner in a place 
above llie wELtcdmc. 

The procedure is 

ii) Examine lilt cartridge case, It must U perkcLly clean and dry and a correct lit in 
the gun chamber. Cases may be used a number of linn’s provided tltcv aiv clean 
Tmsplit mid hi into the gun chamber. 

(«} Insert a primer [of a Till* Group for those Ti-pdr., 12-cwt, cartridgiii so designed), 
tr 1 percuss ion ur an dcc±ric and percussion primer . t tube group Is used a Safety Cap 
must be fitted. 

(m,i Stand the case nn its base. 

(ie) fnsL-rt the clnrge (with choked end up), wad and other component* as requirid. 

in PliC: th ■ Uji-LiiI guEdL ring or the ring inserting cup. us n-jiiin-ri. over the mouth nJ 
the case. 

(rt) Insert the halhcshmid cup in the guide ring or the ring inserting cup a* required ■ 
pri-ss home with the WOuden drift in the manner indicated bv rhi* iiMruclimial Label, 
jVolf.— If difficulty is experienced With k 3-pdr, or 6-pdr. charge owing to t igll 1 1 less, 
il should be tightly rolled, The diargr inu-t bo a tight lit ill The easr, 

2.^1. I ase- an •-■■ a lie filled as requited, Cartridges made up and not n :■ it.-i.I fnj immediate 
Use should be returned to tkeir boxes tor restowage in the magazine (Article 262 N.M. & E.R.), Safety 
clips i if fitted; should lust It: replaced in the eases. 

Before cartridge case* Which have been filled on board are returned to a Naval Armament Dopul, 
LIk 1 ! 1 ttiusl he emptied and the print ei'S removed. Charges should 5* replaced in their metal-lined oases, 

Q.E, BLANK CARTRIDGES, 

Cartridges, QJL Blank. 4.Mneh, 4dflrfi and 3-tnch 20-cwt. Pfrifa 7. 

Ml, The Service Q.F. cartridge case is osod The charge ■consists of L,G. or G,12 powdts ■ n 
closed in a niJk cloth OV cre.im serge bag, 

Cartridges with percussion of combined electric and percussion primers have the bottom of the 

closed wilh a shalloon disc. Thwsc fittr.d with * Ivetta: primers havn the bottom elp^d with a 
pocket which Jats over the prim-cT magazine. The front end of the bag is dosed by choking with sewing 
silk. 

The chaige is Loaded ILU> the bottom of the case and above it are placed a millboard wid, a split 
paper ring and a leatberiiamj cup. The cup is pressed into the split paper rins (with the drift supplied; 
rmd on io ttu wad .ilmvi- The charge and prevents Ur latter moving torvvard , The cup Ls further 
secured by shellacking. 

Mi, charge i*s ignited by an electric,, percussion or combined electric and percussion primer lls 
required. 

Cartridges, Q.F, r Blank, 1-inch, Marks V-V“\ XV, XVI and XVI*. Reduced Mark II. IHuU 7. 

!^1’_ Ships carrying these guns are supplied with. Blank Cartridges with a. special rodnjed charge 
for waluting pilrpoiics. 

lhe cartridge case ;■ Tie sciricc case srifli a brass slew secured to il b\- sciw* through the hasp, 
A reduce d charge Of 1 lb, is loaded into tLu.‘ sleeve ii]k 3 nfHUirnl by ii leathcrboard cup. 
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tarlridges, Q.F., Blank, 3.7-kneh Howitzer Plate 7. 

242, The 3rrvkt cartridge case is iisiocl. Tht churgi i-imj-i-L- of LS cut. -il l..li. H ti.12 piiwiJ i: r in 
it silk cloth nr cap^Usl ser$* hag.' Thu bottom of (be? bag is dosed by ft shallorm disc. 

lUe ohirgc is preveilt&d tom moving forward by u glusL-d buuad lid, which i* pressed into the 
mouth u( the «IS£ 1 it is also shellacked til the bottom of the CSUte. 

L I li : charge is ignited by ft percussion printer. 

Cartridge, Q.F., Blank, U!-pdr,, L2-cwt. Plain 7. 

243 The Swiftt tart ridge ease is used. The charge consists of i| lbs. of blank L.ti. ur G.I2 
p:, wrier in a silk cloth cr cream serge bag, The bag is choked similarly to the 4-inch Q.F, Wank cart- 
ridge. Tilt bottom ol Ihe bag is recessed to fit <rVtef ft calico and paper dome, round whose neck the 
bag is choked with a drawstring, A shalloon igniter containing 3| drms. of new blank l b or R.K.t..,2 
Ti 30 or 0,12) powder is secured to the top of the dome which fits over the adapter or primer. A 
felt wad is placed on top of Lhe bag and the whole is retained in position by a leatherboard r.up, The 
I up is pressed down had on the felt wad mnl is secured by three dabs of shellac. 

Cartridges., f},F. t Blank, fi-pdr, and 3-pdr. Phiz 7. 

244 A special Q.F. Cartridge case is used and contains the charge d L,0- or 0.12 powder in u 
bKallonn bag. 

Markings rm Blank Cartridges and Charges. 

243. H.L,. blank ctrtridgos. 

On one side of the Cate .its stencilled : 

(;"l 11 :Lrk of cartridge. 

(i if Crtftlr&clor's initials or rftOGgnisrtl trade mark. 

|m) Nature ft gnu, 

(tc) Weight nf charge. 

(v) Class of p.jwder, 

and on the other side. : — 

[«) N, denourig Naval S:n r kt. 

(i'd i ; Inilinl-. of firm filling ur monogram d filling Mat ion, 

(itwi) DotR of fitting (i" i! and month! 

243. Q.F. blank cirtridfs 1 '* 

Oil one skte ot llie Iniy are stencilled 
b ; Mark of charge, 

(»} Contractor's initiaLs or ruoognisrd inufc mark. 

(iit) Nn.tUJ < jf gun. 

(ip) Weigh L of charge 
|» Class of pcfwdnr. 

uni on tin other Sid., : — 

(t'ij S, denoting Naval Service. 

(dm) Initials of till in" firm m mui'1'..^mni ■' filhug statu u. 

[sif'fij j ki te ol filling (\i ur ,uid mini til). 

The word " LiLANK " i-. si. imped or slcncilkd across. th» btW of l aih idge cu>rs supplied for 
such use. 

Packing, 

lit, l*.l„ Blank caitlldges are supplied In M.L. > ,m>, 

Q.F. Blank cartridges.— Made up cartridges are supplied Lli Q.F. ammunition or cartridge bcMtes, 
Q,F. Blank cartridges J< to be made up m hoard/’— Tile gunpowder charged are supplied in bulk 
ii. A rectangular or M.I.. canes. Carl ridge ctecs are supplied in Q l ; . nimumitton ur carludg^ boxes. 
Wads-, teaTberiroard &£p& and fitting piece* fire supplied in wooden packing cases. 

All cases containing gunpowder charges and cases containing ompty Q.F. cartridge cases for 
making lip blank cartridges ar-: p.ain L- j. 3 ir-d. 
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CHAPTER XJ 

PROJECTILES 

SECTION 1— GENERAL REMARKS 

250.. Projtdilet in use in the Sirmtas fall into tfjjw main groups i — 

(i) Piercing strait. 

(«) I J 3 p.l 1 Explosive shi.'lS 

(/r’j’l MisCeflantoiLS shell, including practice shot 

FACTORS INFLUENCING DESIGN 

Th: design of all. types tT &3icll is influenced by the (otlnwiiig m U.U 
Travel down the ho re, 

Plight in tire air. 

Iific-ct drainert at ernl of Might and damage to the target. 

Travel down the Bore. 

25 1 A project ik requite; a strong base to v|th»tPd chiunher piwvUrt, and the walls mist be 
thick enough to withstand T In- acceleration forces and side slap. JTi<- idling mn-: not "set back" 
on acceleration r Projectiles fur a given gun must he of approximately the same weight, so tW they 
leave the bore with S hu same. muzzle velficitv 

Flight in the Air. 

2S2. One of the principal forces which affect a projectile in flight is the resistance of the air. 

It is nreessary to reduce this reaigtaiioe to tlte projectile to a minimum 1T1 creter to obtain l — 

(1 I I ih uiiikii'MtKi hinge at any given: elevation, 

(«l The maximum striking energy at any given range. 

(ffi) Th' shortest time of flight at any given range. 
b’ 1 ) The ^n-iitisAt dillger space at any range. 

Given the weight, diameter and muazle velocity of a projectile, the principal factors affecting air 
n -,. -t. 1 1 c:i ;ift tin -,f;: j if r Fu- projectile and its steadinftSo 

The resistance otNii.l to a -lu ll hj the .icr rs affected hv the shape "I ir- hvftd I of t’-- have 

behind tTu driving bund 

SSiS. Ihe chief iartur ultrrtmg head resistance is the length of betid and riot the actual curvature. 
Experiments indicate that an ogival shape is superior to a conical. Lengths dE head, up to h-calibre 
radius haw been found liv • ■ in n<]i.icilig air resistance if satisfactory steswimffiS can be cbtSIlied 

with swell long shell . Where perforating qualities are required shell must haw a camparativdy blunt 
point, and this has led to the adoption of a ballistic Cap for certain Piercing Shp.lL 

-ji^' : id it 1 1 - ifi-pi-mN on th - physical constants of i In -Ml ;ml on. tilt iuiKHiut uf spin imparled by 
the rifling. A long shell, such as an H.E., require?, a higher rate of Spin than a relatively shdl'J -Ti-.il . 
r-ueh as an A. !■'.(. juid is liaft- ?-• fail for accuracy in a worn gun at sin - i.rtfer -stage than the shorter 
shell, owing to loss of -pin frwn the smoothing of its driving band. 

NOMENCLATURE FOR DESCRIBING THE SHAPE OF HEAD. 

j 454. The atiape of tbe head is described as either of " n tf tr.h. or " n/m '* c.r h 

In I lie firm cast-, the head Ls a Irne ogive , struck with u. radius of " n ' c al ibres with th n ncrc 
in the plane containing (he "l.mikkr. 

In the second case, the length from -ihouJOui ci> tip i- the same ns the length of a true " n " c.r.h 

hut th- head U -trurk with addtis of " ml calibres with the n 1 1 r 1 . - in a pi I.,m- i|i -hoikler. 

Hie modern sited F%. 3) is designed so thal the height CD (often referred to as the " ballistic 
length ") is the governing factor in the shape of the head, the radius of the curve AED being of secondary 
importance, 

TllUS, tnie 3 c.r.h. Would mean that arcs of 3 cftttbres radius are struck with their centres on 
the tine AB produced. 

:i/l$c.r.h. wiuijii nU‘«iit thiil the length CD was doe to T oiiJilnr S radius anu the curve AFD was U J 
Jj calibres radius. 

J-*f.r.li. would, mean that the kllgtl CD Was due to J calibre h radius .tnd (he In-arl was cotiicaL 
\GD being ft straight ]jjje . is considered a irurv* ■ of infinite rod ins 

This system of ntatieuckrure was adopted in = n itife an exact definition of any shaped head to 
lie c; iv- n for tlfSLgn purpiMes, 
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[■'or ahrlE with rifnpound s-liapr of lien d the procedure adopted tor nomenolnturii is as (eIEow& : — 

Xi-n 1 dferffTis of project ikfe r if designed 1o range rli-c sameas an existing type, ai? given (he jjami* 
I- » !. a a* Hint tvpo. 1 1 , however , i3 new type is nnt designer! In range with anv existing Shirk p'K 
l !h- "i ■ |n:ilir-i.-^ nr,.' a#uyd irfm a view to giving, it «a -^pivalent of Service' c.rh. 

it will I i*. n’lin, rfacrrlon!. that the nominal c.r,h. jmmetimes differs materially £rmn the m !u;-l 
c.r E , iiixl i! i6 dangciTjusr i ■ use r ft- - mm ml a without ascertaining Hi" Ini’- ctuiditi^nK. 

Dajnagffig (he Targe!, etc. 

Piercing prt ji:v tiles su>. inlrndi-d Hi perforate the si.di: or deck of i ship and after a Certain 

III; n ''II- I i : i- !■* ■ I'.li,.. I -i:l v...iy- and fbi'wnjiJs into its vitals, III .nlditLnn, the 

detuiiziliuti will |n»dw:i blast which w I dumiijjt light bulkhead-, and luilches. 

In general, ass m detonation, h* \b- " cuparity " "f sin- 1 1 is increased so t-h* *«e of 

L h l- fragments became stu slier anti their velocity higher, while the Wait effect gels greater T" 

|.| , -.linv. maximum dtinafe (lie capacity of t$w shell hi he a& «n;it i- the i.*n miim iTqmrcnmnts 

of the strength and ltngth til the sir II will permit. 



i H XI, SECTION 2- H. E. FILLING 

CHIEF REQUIREMENTS 

259. Tin.' 1.1 1 irl ■" jilif !!H- -il:-. for A .n;iM.ifa,L:fi>ry high explosive filling are:- — 

(») That tli- txplfjsivc can be Idled into the •ill 1 11 in a sufficiently dense furra and in -in t n ' 

n that cavitation iLr**#. not tnk< place and that Hi fiMirg rl i> ? nnt svt back " 

■nil antcltiatinn of the i-helL 

A lairly iiifili leit>iit if Hu Hllfn.ii i- i*vip 1 i ■ I I ..iihi -. firstly, tin* rietountion is mon violent , and 
secondly, is the tilling is nnt in.-'- enough 1" prevent setting hack on accef-cr-ation. prtn in LUfeS uiay 
occur with a sensitivi tilling such us lyrldHc. With less seusil is e fillings the air yap tell between tlu 
exploder system and the filling may decrease [lie intensity cd the detonating wave and cause loss of 
ptrorcr in the detonation. 

(iV) Th-at tta exploder system is suitable sad will amplify tire detonating wave mitisted 
by the hizi- sufficiently to detonate Completely the main filling. 

"S*. 

EXPLODERS. 

l£59a. An expioebi iysiem is employed i.. amplify tin- iihpuk given by tlie fuze, Tli is im|>nl-.: 
may he Dctonativc, whoa provided bv a fuze or gainc filled with C.E., or Ignitory, when a flash-giving 
fu?e i--; used. 

Exploders for Detonaive Impulses. 

UtSO In all detnmting systems nr; impLilsi- of suffictmt intensity must I ■■ imparted to t hi - main 
charge tn unsure i ta complete detonation. A compamrLvi'Lv insra'witfvi: Iilling such as east T.X.T. may 
!«• 1)i ; i'jg||l nets i ">fi K c* 'itipli- 1 ■ i i .itiiiu by tin- hi#? ..iloue. but -■ 1 m<' adiiiCEOUsd uuplif^.' i- 
i£Kualli,- required. 

The simple exploder coii^ts of n lwg or pi/llet oJ high uxplosivi- which augments the impulse 
given Try the fuze orgaiuv. Expindcrs of this tvp? are used when the main filling is one which, is 
inilib.' ly to ' ,-ei back " W'hun (hr- shell i-1 firwil 

III. me | si ,i ,-r iTiikl -■■in.iin n <-/itii ■ • I with 1 1 ■- - fiivi-* ns ill- I- Uinnhbiii w.iv-: I, ■- pnivi'r rji-iflk- 

in air, Any air gaps in the systoni nt &», wyhlodiT and main filling nro detrimental to the i-ITii i-. n- ■, 
of tin shell. To intiiniairt Contact between Hi luz- mid tin- ■ splcdiT die practice u-f ccimprcssing the 
■r.vpkiLSi'-r was adoptrC 

Exploders for ignifeivuE Impulses. 

LJt5 E . i'a-t 1 llk‘" :- air mainly o[ ii n- del ■n eating r\ [n:. hut r-omr- m 1 Ji, ■ fpjaJcr-mjs, type remain for 
use in i II all lyddite ['■ wild lilkxi isheil Wil.li ie Iguiferolis type the exploder sysl m i- ignited and 
hums witli an increasing degree of MoJemr until explosion of main tilling orrur.-. The ti-rpo required 
i-’i xig ftbcmt i-xpSooi ■ i-. r- iei ihot cln i m-t dots n )t Inku plate until the latpel lias teen penctrat -.1, 

With igj i i I > -r ■ us l : v; - in IE. I . filled - '11 Hi exploder is normally picrti pnwdcr. 

METHODS OF FILLING. 

2(.i2. The main rilling explosives hn I J ii.:i\:irtg aid High Exfioave Hi II m i- 
jj) T.N.T. either " Poured," " ifloci: J or inisa-.l with LJet^w.ix, 

(/if She 3 Hit.:, 
fj/r'l Lyddite. 

(j^L K.D-X.i'lj-U-.X. 1-j. 13 ,X.f T.N.T. 
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T.N.T.-- Poured, 

JfoJU Ji I .N. I f - i-in.ii ■ i is poured inn Khvl] through tin fuze holes (base ur nQsc.iLS £3 ppl:c- 
:ib]c1 in t hrt-c- opi-mEabiis. f)n --i lii.lifii:;il ion r F li ■ space biiwcni the top of t.hr filling and the unirlm 
■ :■ -i- “i ttlG Base Adiipfor m fuze socket is filled in with bwswsut CtonpositiuEi [Kil composition} against 
whit 1 1 ill l up of lh- papt r hit* i-. pressed to to mi an effective mid. J ho shall is Ihrn ffttnl with ,n 
Hsplodvr ii lie 

A gmugi i- u:- d '.vii li hi*. tiijEi'ii’slidJ to det ermine ill number of glased board diRcs to he inserted 
I ■ > He unploder : these c-iaitre that. when the (me is screwed home, there Is sufficient eu-mptfiiisioii on 

I Ik Exploder tr> transmit its impulse satisfactorily to the Exploder and to the Idling. 

With hast. 1 fused and hy& and nose fuzed dncllj n copper gas check plato and a. gas dieck cover 
plate mid screwed ring aer then fitted. 

T.N.T. Block Filling. 

KH. This method of filling is used with certain bus* ftjSed shell. The block* lltc made by pouring 
mull ri I.N.T into hard imry pii per Cord uifivt*. Two i>t more block.'-: an- prepared. for each shell 
according to Ri Siie and 1 1 yy are construe tod to suit the cavity of ttfe shell After ffltijBg, the Ease 
Adapter is then screwed hume. T.N.T. adj listing discs are used to bring the lisplnder cavity to the 
roepuhed depth, and the shell is then fitted with its Exploder and fuse and dosed in the same manner 
as with a " Poiintl T.N.T. 

T.N.T. Beeswax, 

26-1, A mixture of T.N.T. and Beeswax is led into tile *h- II lit a sptKfal Ef n-w ft-lftrtg jipjcrsis and 
(hi' exploder cavity is then cut nut. Other airdrigenu'iils are similar to those for T.N.T, block and 
poured iilllrit;*.. 

Sh-L-liiiv and Lyddite. 

rhi pi- th( ii L Ilf lilliii.- i-, -.j H rpr: .1 l.. that for " Pound 1 I.N. I, 

R.B.X R.W.X. 

888* The filling is pressed in pkuc hot, formers being used tu shape tbfl cavities for th: tuzc and 
rhi: Tracer and Igniter or Igniter, 

R.D.XT.N.T. 

266a- This Ming is pressed into the shell in a manner similar to T.N.T. JJ poured." IL is sealed 

I I j , i l,i ■, i i id [HIM I N I !■■ |.i ; ■■ iii ini it;kI i n: I ■!-> v.-= 1 1 II ■- \ ,,i . . ■ h- m -in. .i i i, e in- ui 

t H. xi skuton — special features 

DRIVING BANDS, Fig, A 

26?, A Driving Band it a band nr ling of soft me Lid ntluchtd to a prKjorfiic near iit jasu. 

Its functions are l — 

(0 To rotate thr project ik , 

(jV J - 1 centre tin. projectile in the bore, 

{mY’i Tu pie wilt propi'^lant go-, escaping pied r In projectile. 

As ilk projectile travels down the bore the driving i- ig- - d Him luiitla exert prc:-sn ■ u i i uj 
engrave lh" driving band and th< projectile L-. rotated 

2E.5H. I'u give the maximum steadiness the band should Is fitted j> ncai to tin base nl the 
pfdjfcClile as possible. 

fu practice this is Jilu red by: — 



n| The tendency fur ;i band placed too near the base to cause eddy waves which affect 

ballistics, 

fit; Tli- tendency for ft prcs-vd-wn band tu Lear oil I J ■ niiiaL behind it owing to I In force 

, sufficient metal must h' h-fr f;i I'mr of Lh" blind to give- the meees.-irry 

shear siren gill. 

i .- „■ I I In- r.cccsstU' for fin Ivmd being m front Of the idrcarii-linixig. 

(ii - l he necv-dstly with hixid Ammunition for the driving bam I f" I" 1 far ■ riuugL forward 
to allow the projectile tn be firmly secured to the cartridge case. 



Driving IeuliIs are. usually of copper ur topper alLoys, Of these alloys eupTO-mekd useef where 
a meted slfghi ly tougher than copper is ToqnriraL Bands are made of ductile material sc- that the 
material may be correttly displapwl when Hie band Is engraved. The material nuist l>e sufficiently 
strong L 1 1 -rant I sert-s^ under the highest pressuve is llo gun ,i:... must offer, from round to round i.i 
Uriiforcu rcii^lance to engravutg BO Lhat Ihc la nllis tFC-i u-I Llic gum, are not affected. In additfou, tlic 
design must provide for the displaced metal, otherwise this will b’ Ijabfo to prujeLit or fan irreguJurJy 
from the Lund and cause vinhible rfesiBlancv in ffighl and Consequent inaccuracy , 
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METHOD OF ATTACHING DRIVING BANDS- 
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Tin.' driving I ici 1 1 lL i n finely attached to ill- projectile, being Earned by press into a ynorvci murid 
the shrIL There are a minuter of waved rite around the groove to prevent the hand slipping round the 
du-l I ; chisel OUls arc inadt across these ribs io allow the air in the channels between the ribs to 
escagu* when the driving hand U being pressed on. 

Driving Bands fall broadly into two categories — the " iras-Ehcck " and the 1 T inn | 

i i * L'lte gas-check hand indud«s an undviciu Up «ir sucmid dt-i* mul th : u uf lu inn 

which is of u larger diameter than the remainder at the hand. \\ hen the Ekle.J travi L 
forward and is cnmpresowl by the shut seating the Up is forced, hard down on the metal 
in rear Ol it and prevents the escape of gas. 

(ii) II Lump bands ure siinilnr in ^Tmpr* but htlVi? no iyi--.li.yk giovi. 



DOUBLE DRIVING HANl>$ 

S7CJ. Higher velocities and pressures jn modem gwna. Itavtf necessitated longer hands- These are 
made in fwo portions «ind are termed Double Driving band?,. Thu bards art: intended to overturn' 

I be rued i unseal difficulties of pressing ;l very wide, sing’*: temrl on a r-liell, Don Id. Driving bands hart 
liven intnwlnml foi shell tor B.L guns 6-inch. Mark XXITI and H-inch. 

When Separate Ammuiition Is loaded the highest part of the driving hand takes against thu 
uiuicd shot Sealing of the gun, in some instances, for a distance of J-inch, and so brings the pfCrJttCiUe 
Lu rest. No part of the driving hand 0)11163 LlltO contact with the rifling until the gun is lirid. 

WjcEi Fixed Ammunition, the driving band is a fraction of an inch dear ut the shut sealing uf a 
new gun, 



PENETRATIVE CAPS. 

271, Steel Penetrative t aps an; fitted to Armour Piercing and (nmntpn Pointed shell. 

The cap ia fitted over the nose of the projectile and is secured firmly to its head. Its function is 
to assist (lit 1 break-up uf the hard face r>l the plate: ami i ns lire that the head uf the shell is not diattimL 

Shell lit <1 with penetrative caps are referred to as "' capped " and (Etc letter ' J f " is added to 
choir nomenclature, t\g., A.P.C., C.P.C. 

Cppn for A,P,C, stall are of hat'd steel and are inlehded it jpdtv&isg the hard face of th* plate. 

Cups for C.P.C. shell arc td very soft mod and they support the point of the shell on impact. 

BALLISTIC CAPS. Platt- K 

272. Ballistic Caps arc hollow thin steel dames, either ogival or cortical, fitted to: 

(i) Piercing shell to increase their t.r.b. and so decrease the air resistance. 

(it’J Practice projectiles fitted with the 1C " devicD, 

UH) Practice projectiles fitted with LEte A.K." device. 

l5nJList.EC cap-, are screwed and not r her! to the heads of the sliftll or their penetrative caps. and nuj 
be iruneirted or perforated !m use willi the 1 K " or " A.K." device. 

Their light weight enable* .i long head to he nsi-d without adversely affecting the balaaui of iJjv 
projectile and so the disadvantage ol length eh fits l lie actual head of the projectile to grit- a large 
c.r.li. is minimised. 

Projectiles fitted with jalbstEc cajis must be liandlcd with special cure to avoid distortion or 
loosening id the relatively weak cap. 



M K " AND " A.K." DEVICES 

275 The " K " or " A.K." devices are fitted to certain types os' piercing shell .utd practice pro 
jectiles so that the fixing ship may identify the fal] of its own shot by the colour □£ Jbe splasher. The 
outfit for a ship are all of the same colour. 



11 K " Device, Plot* S. 

271. T his device constats of .i ballistic tap which ha:- 

{■*> A suitable wight id coloured dyestufl I’Eu colours supplied arc: red, yellow, green 
and white wiute is an i mply head without a filling . 

■; r JJ A " K " adaptet and a container with a C.1L. pel Let. 

(dr) A percussion D.A. fuze No. 24! or No. 2+H, 

J In (arc functions on impact with thi wtiri i . (lm di vies* as exploded and thr: dyestufi colours Uic 
Wftf i':r. 

275- The “ K ■" device is Jittixl to :• 

(i | 14 ■iuchi 15-inch unil [ImeicIi A.P.C.- shell. 

(ti> 8- inch S.A.P.C. shell. 

(rVi; frincli C.F.B.'l Heavy shviL 
(«■} N-incli, 15-inch and ] b-ind'i Bract i.0t projectile*. 
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“ AJt.' 1 ' Device. Phil* y. 

276. The lw.lli9t.ic *•: i j ■ li i hi- device Ls in fwo parts. the Innwanl parr lining a I'omovsble cap. 
Cokyured dyestuff is inserted in bine balltsric rap. Thi removable cup hath- port* or apertures and is 
i im ml with i Id.-.’ r:a[>. i • fi.xi 1 ;mii ;if lit? ndlistit: r.ip li i> pons wLurh m-dtl. .1 w ilti hr;>.-. jij ; 

On the JiiJJ if -but in tin.: wall' action is initiated |>\ :'.■■ w;il"i ■ I.- ■ i in. (V In in purts atid forcing 
Ll i e dyestuff through the rear The effect E simibir tu that of tin ' K " driricv. 

li/7. The " A.K." device as fitted to: — 

(i) 4-5-inch to b^S-Ioch SAP, with buILLstiL- caps. 

(/> '• fi-inth cintl bekw Practice projec t Lb -., 

Filling Dyestuff or Changing Colour on Board. 

278* ■" K " ®nd “ J A.K.' sbfttl and Practice pro jet tilths will normally he t-isued to ships in :l 
condition for lir: jg, bill in ease 1 it is necessary to ML d vest u It rrr chniiv ©.'.Jo i n 3 io.lv |. ||i» I'd lowing 
is t |n proof'd u re 
, (j) m K " device, 

(o) Slack back Jixitifi Ecatw ftttfflrittg adapter at plug rcpriM'iUiiig ndapiur. 

(6) ' JlfcVIVW Adapt* i i t plug representing adapter. 

(f| Extract hags of dyestuff, 

iyj Tii&t rf 11 k- n-i | u isi I i ■ bags of dpstnfi, tied togtther in line, tirhin^ can; ihnl -uffiefent 
space is left in the cap cavity for the lower part of Lhe adapter when inserted, 

:-i R.. j :■!. i r-i adapt m using Mark VI luting to make an airtight joint hijtwnen udupl r 
and adapter seating on tin: end id 1.1n: ballistic cap. 

I ,' i Tighten filing .iCtnW and cover hole with Mark Vl Lutsr.y, 

(it;- JJ A ./v." devUt- 

Unscrew the rront port ion of the taLHstie cap. 

(hi Extract Hi bitjja of dvvstuff 

(c) Insert new bags as required. 

id'} Replace thn from portion uf the ballistic cap, rising Mark V3 luring on the lEimid-. 

The following notes ani hr tiro guidance of ufliocts in. charge nt the wort of inserting or t banging 
tlic dye. 

(uj Enquiries indicate th.il (fn: Jyvi, used in this Country one non- toxic. Tu-ny are*, 
however, i'll the form of a very fine || n -L and the inhaling of anv dust f"i long 
periods is ■npjriuLis. 

(ty The hogs r.v* treated to render them imp-, rvi no:-, tu the dye, llvVfcrtllieteiS, some 
escape must be expected, The pns.iL Lull tefcsted, fin' the work should, therefore, be 
:-.neti that file draught moves from the operator t> the -.hell onrl hoc vice va'-Sa. 
if) Any rating who wishes to wail i fate musk should apply for one to the Sick Bay. 
Tliu wearing Of such a mask is not generally rnvessarv. 

(d) Thu dye well stain the skin and the stain cannot be removed in a single washing, 
but will conn ii ij L gradually in tin cn-ur.-.i uf t\vo i.i: three -1 iy- 

Note . — A small ijuatltity of a patent stain remover is issued by armament depots 
when bsuir.g ei new colour. Instructions am rut the tin,, it cun be used for removing 
stains on tin. skin on tvmiliiation of thv work. 

■;cj Wonhefi clathlng will be permanently staini'd, Euii tlh- ritiilLLS ••li cotton Nothing 
can be washed out. 

ij) ill men duudd wear overalls tied at I In ia- fists. 

(g) Any rating anfferin^j from or prone to an afiectin-u of the wkiu should not lw ctn- 
ployed inserting >r changing i he ..ly,- Aliy rating who di-vrhip:- skin uritation 
white 3f> p.nployed ilrniild be immediately withdrawn from lln: work, 

BASE A PATTERS 

The rear eud oF the mvLty of base fined nholi ls dtml with a pl«jj knowfi as a liase idaptcr. 
The adapter b -.; jn wi-d into the shell sukI the bftSQ fusse is strewed into the adapter. The base adapter 
i- ■ rrwed into the shell antitJockwisi- ta pn-wni its being nii^crawc] by the ixitation of lie she!L 
Tlte fhrendH :ltc coated with R.l>. cnmcEit (except 111 hlrxk filled shell) to render them gaati^ht and 
watertight . in h.ki^i -.hi 1 1 jMSflU^pef ivn^livJ lilted under the flange of liiLi adapter fi^r I hi' >inii; 
purpti9il- In block llllod shell the base adapter thread-, i I edited wilh luting m fadhtnte imscr4?wing 
the base adapter if it i-t necesaivry to rcmu^i.' the filling (" I^onmd " filled hkcll enn unly lu- ■ i ■ | .i j = . | 
by bnilijifi out) 

The original nbji.-el of tlie base adapter was to assist nJiUlMlViCtiLti.: of -In II .jmE facililate the 
insertion Of the container itnd the fttlfag- ]n i;i.-i tuin o >inlitEirn:- it wj» found that on plate perforation 
by Piercing shell iln-Lu i dblorrion of tin -!: II b; I- i-n itrkipCor, hi/.- luk! "Xplculcr system, l-'-ir 

, example, when a Piir.r-c.ing Hindi p- ill : ;i. I ■ r nr plate obliquely the nh- II tends to strath ton 

an 1 L in doing so its n.ir jku't rourttl strikes i ■■ Ln> nf hob ii) the plrltu And thi ;hdl bass-. 

ba.su udaj>MT and in*, may l broken nil ■■veil h I ■ -yevere i.’unditiiuia lhe fane may h - rtanoigvd. 
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To provide for those possibilities tin old solid plus; type >1 Uari adapter has hern superseded by 
the kt'llOVHd ftssc \«l*ptPT in PiiTiil ir Kin II S- . . h f.;i 1^ il'n li 

280. En Ltu Maiitli I d Relieved I '.l>- Adaplev i.AV/f th I In: tbn.n-li, ;ij thi adapter arc >i ■ i rje 
tUstiinc* in ;n I ■ 1 ■ * r;.f ll ■ i n n -li 11 fi; -- . Tli s i rfiu: L hill'll behind, tilt* adapter o suppnrt 
ihi' Wallis against Us« ■ pressi i<- uf mgra viral ill- ' driving baud. When a shell with this type of ELiliijjL^M' 
pcriarati a pljitf thi wvll- i ■ n . i i..l ■' . uL&pi< i Lhr id* rrtJSV he fi>i ' ed ill drawf tn the rear nr oven 
Wd licbed '.iff V.'illitflL □ hociinu Hi ai'Unn of the luzi". 

There is another type of H%«i La--. similar in principle n> the Handheld design, whose waits 
-in Ittpparited ugaiusl ihr mgtevffig }masttne by a plate across the ba?e Instead of by the :ll!ieT ring. 

Either design rn.iv ! mu miiurori in K-im:li S.A.T.C shell 

CH XI SHf ■ PIE Eii INC. SHE U 

CENTRAL REMAKES. 

2SJ rietdriE slid] iiir designed tn jierkiTiti ; :jick armm r nt bittlc rantpes and iEhrr lienor id ion 
amts i.r-aiii rh l.i v. in hunt ■ - 1 : . . 1 i n i ha i n 1 -- -i i i i i s, - nnt forwarrh Into the vitals of 

the target. Tin; shell have thick Jicyt'I- and walls anil ;n prodnci large fragments ami a good! forward 
effect, Their capacity is small 

Pierdng shell are base fused. They ;tr-; fitted with a detonativa exploder system ; au iglufeMMS 
i.-xjiJi >:J-; r sy-t- in mav lie lilt, d in Hiara- -hr LJ of early typea, 

A copper gas check pltic fits over I lie fttite and is held in position by a steel cover pla.tr;, or a, 
So. N ur No. H tracer Hi-run ! hv a re Wi-rl ring, Later Harks u3 large base fazed shell ar- ittrd with 
a. gutdu ring ir> ensure that die Oliver plate or tracer does mV. Him when tightening up the screws! ring. 

U In it an Optional Delay 1 iim is used its ' setting " device! is. container! in the base caver plate 
of the shell or Lit the No. S tracer (it fitted). The types of setting dsvififi and ihetr method of operating 
an- set oat ‘in para, ;W 

Arainur-Piercing Capped |A,P. C,l S-helL Platt N 

2fl2. A.P.C. shell arc 0 / fci^gtscl strcl hardcirHul ((reatrnl) to withstand the shock of impact and the 
various stresses imposed when perforating armour, especially at oblique angles. Shell am designed 
to perforate thick arrrj»iir and, aftei a certain dr-lav, to burst effectively; every cousideraiiori is 
suhfjTdinati: to this end 8:>tli 11 fVttrxratEve Cap uwf « Ballislir Op are fitted. The Piaurtrative Cap 
is sfweattil to the head of the shell iiiid is additionally Secured by its. skirt. being pressed into notches 
fanned im tin; ogival jK>rtim , Capacity in small so os to pmvid-. It length for penetration. 

Ill: cavity for the main filling id lined with an aluminium container. A cavil x i- tuft u t In - rest' 
end of the* lining in in whin one or mom adjusting disca and Ukj Exploder are lilt nil : thi Rxplndrr 
is under --light compression when tin- fuze is screwed in. 

289. VP.C. shift 11 ^ supplied fwr 1-1-h'h 15-iucb uni 15-inch gun* 

L'tiiy arc filled with S'lC-llit-: r-mvpl lh eafliiT niorkK nl LlVuirh which an filled T.N.T. blocks. 
Til" oipacity ir,;il>i:a| 2i l>-3 Cl nr 

The ExpSoder Ailing far a SheJJite main filling is Picric add ; for a T.N.T. main Ailing it is T.N.T. 
or f.E. 

Large base percussion fnaes Nos. IAS. l.SHA or 159. are used. Tin- fu®e is screwed into the Base 
Adapter and pressed close against the Exploder pellet to ensure Hud t'"" in ij > 1 1 1 1 1 :iii - II I tO 
the main tilling. 

Se mi-Av lii ulu - 3 her rfnp tiqpcd |S.A r P,C.; Shell, Pial.-' H, 

281. S.A.P.C. -li: ll an for nsc .igiinist tu-htiv umiunri'd ships. IL. y are similar in design to 
A-P.t\ slidl, but their armour piercing pruperfiesatv relatively infr-riiH hix'Jmse nf their greater capacity. 

S, A.P,l\ shell ire zapptn-d fcj-r 8-in. Jj guuft, 

The filling is either Shellite with a Picric acid uxpljoder or T.N.T./B.W.X, with a T.N.T. Of C.E, 
exploder. In. earlier marki the tilting is T.N.T. " blocks " with a T.N.T. cxplcdtT. The i-apatity p i.s 
about 5 per oen L. - 

Large bars perciiBsion Iuep^ Nos, 345 or 34S, are used- If utwd with Tracer, a No. 8 Tracer is fitted.. 

Scmi-Amioui-PkTcinq (3.A.P. ShclE. Plait \'i 

1285. S.A.P. shvll an; either uncapped ■,ni<,i:ii>lil-.n ■ .r fitted with ;l bikllisL io . y. 

shf-11 are supplii'd with Sepiurate or Fixed ammunition for 12-pdr. 12-cwt. ; 4-Judi - 
4.5-ineh ; 4.7-inch ; n.2n-Lnch guns. 

The fillujg :s T.N.T. poured” witii a C.E. exploder; older types of tilled lyddite shell air 
still in tie:- Ncrvict . Thi ciipocity is al^nut -1 per cent. 

T. N.T. filled shell ate fi L ted with medium base fuzes Nos; 51 X 1 or 501 - Lyddite filled shell are* 
lifted wiih tuzes Nog, I 2 f Special or 5 U 0 If u&ed with 1 'rar.FT, a No. 9 Tnctr is filled. 
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Common Pointed Capped iC,P-C.:- Shell, 

236. fw : i i n C H.< ^heti arn used against unarm wired ships and light targets. Tie* rap is if soft 
mild Ftecl, and although this contributes Lu i lit- perforating properties, the shell can only be retied 
upon to perFORte then armour and remain intact. Designed originally for powder filling, $nm? shell 
have been converted to [also TN T " poured." Tin- method of filEing and exploder system art' similar 

to ijnv.. of a im: sh*u. 

C.F.C. shell arc supplied for 6-incIi and 1.5-inch guns. The capacity is about 7 [>.r cent. 

l.aigi base percussion turns. Nos. ISW, I® 1 , 345. 3-16 or 48l>. fi.ro used according tn call bn- I his 
type of shell is obsolescent. 

Common Pointed ballistic Capped (C.P.R.C.' Shell, plate 9. 

2S7, C.F.B.C, shell are at present supplied for fi-inch and i4-inrii gnus ; they sure sembarmcmr 
pirncing shell fitted with ballistic caps. 

The filling is T.N.T. or T.N.T'.iE.WX., dependent oti the degree of inuinRitivitneM required when 

attacking armour ; some older typa 1 ! 5116 ShsUftS tillwl. The method of tilling and the exploder rystem 
arr similar to those i>f A.P.C. siidL The capacity is from 4 to 6 per vent, 

Large base percossion fnzci, No. 479 or 4SW, fire used. If used, with Trao-r ,i N< >. 3 Tru: ■ i I-; in n ■!. 

Common Pointed iC.P.j Shell, 

2.3.3. CJ\ shell ore of east or forged steel, unhardeued. They went? designed for 2- |Xh to 6-inch 
gnus and an? powder fitted ! ,P. sh II are obsolescent, 

The fuses uswl are HolcMbs, Nos. 12 or IS. nixon ling (o calibre.- 

CM. XI, 'SECT I OK Jv-HIGH l:\ll_OSlVE (H. E.) SHELL. Plate IP. 

GENERAL REMARKS. 

2SW. ILL. sihi-M have a nnirli higher capacity than Piercing Shell mid are designed to cause 
riiirnagc b\ tin I- rev of tin b btrst *u l>v fragun mutton n>>- maximum efficiency of » High ExA^ive 
s-lull is obtained only by its conipleii.- drti -nation. Th ■ degree of detonation W of r-xptoskin nay be 
judged tiv I til" rippi anuirr of :tie hurst and ihe colour of smoke produced. {Para, 74 ) 

High Explosive fhfiH art cf forged steel with walls and base in $&£ piece. The material and the 
fliidtne^s <4 the walk have an important hearing on the efficiency of tin; shell. To obtain maximuTn 
ch parity wnristeht with juli-iiuate slrutigili tin- walls are tape-red, becvjmLng thicker towards, the 
base. A studksw recess is bored out of Urn base and a steel Base Plate is screwed OF csnlkeil in 1o 
guard against the possibility cf undetected flaws- through which gases from the charge might escape 
nn firing and ignite the main filling. Idle hose pLato is forged su that the grain g>CW* across the plate 
uiid nqrt thftuigh u , its diameter is approxiiruitely thnuvquaj-r.crs of the calibre of tin. ah-dL High 
Explorin' ah i II dc-sighed lo take an internal No 2 Tracer have a thicker b;<-.. init a slightly r-duced 
capacity 

Tha interior of the shell k cn.pa.1 varnished, to give a smooth. surface and prevent earrmion of 

the utrl by the filling 

The approved main iilljnf For H.E. STu-ll Of all calibres is R.D.X./T.N.T. Formerly tlk main 
fillings were T.N.T. or 1 v<hlilr R-D.X.fBAV.X. us ipUftK.*d fur y.l 1 '. 2-pdr, and 4ft mm. (Bobirs) 
Il.lv 3th- II. (Pfefell.j 

I In flxplcxb r hVHt-. in may Ik- erithc-a Detonauvo or 1 gn i tenons according to the Filling and the 

fuze employed. 

The fuse and exploder container are screwed into the nose of the shell. Some sltell may br Jilted 
with a nose bush. Exploder Containers are used with shell ft-Lnch and above. 

290, Tlr- majority of O E. High Angle shell arc supplied plugged .u.ri fuars an: fitted on board. 

Shell taking l- g/e No 211 m- supph'ed Juaed. 

In High Angle H.E. sheila smoke hoK may bn fitted be low the exploder so that the burst may 
k- uiora easily olwn rved {para, 99). As a result ot trials it is considered that the presence of a smoke 
box ls unnecessary in medium caltbrcd H.E. shell, .uid they are 1> ing omitted from, future supplies 
m nhtaiu mo indorse in lethal effect . 

Alt 1 1 El. sli: II are no-.- fused wirli 1 3 n ■ excepti I Lcrtaiu Marks of in- inch which arc Lise and 

nnse fuKed ( H . N . K . i , Tbit feelfeetod fuze depends on the calibre of the shell and the service. For which 
it is required - gainrs arc idsn fitted where uecessaiy. g, 3 

In lie ■v.'.ie ..[' IS-ui li R.N.J-. shell being used against targets which th common pointed shell 
• were designed to attack, a special Steel nose plug is supplied to replace Fuse 9£Hh H,N.F. shi-ll :m- 
fitted with ' opp: i go - check plate which lh held in place by Lt beti® cover plate and screwed ring, i 
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ch. xr, section & other projectiles 

Star Shell. Plate YL 

2$1. The function of & Star Shell is ta inanimate a particular Area or a definite target. 

The forged steei ghaLt is of the Base Ejection type and contains a parachute with ail illuminating 
Star attached. The shell walls are made tn have 'the minimum Strength Consistent with their ability to 
withstand the pressure yet up on discharge ‘his is 1o allow the muximun) iiccnnmiodalkih for I in- 
porachute and slat. For Star Shell charges fcc (para 171). 

T MA ST; «r shell of the bu.-i ejection type are supplier! :• .r nil gUISS 1_ pdr 12-cwt. to 5.25-inch, 

Fuze No. tM is used with shell |-inrh and I?i-1«jv Fuzes Nos. 2fK5, 30? and HIS ijsud with 

shell 4.5’ inch and above with certain exceptions. Future policy is to use No, 235 only, however. 

Attim. 

Hie function rtig (the fuze ignite.-; flu: powdci burster. The resulting explosion ignibw the 
priming composition of thr: .mv, fractLIix ih ■ shearing puis and ejects the burn i mg sur lUj-J parachuti 
from rhe base of the shell. The parachute opens out, rights itself, and allows the burning k, 
fait gently open end downwards, 

294. Tin' use of Star Shell is limited Cert in minimum ranges; below thesE luiu;.-- the strain 
imposed on the parachute by the high remaining velocity may cause fracture of its shrouds. 

There arc two types i.l pirachbl < ■ , the original type and a much stronger type recently Intro- 
duced, Shell fitted with the original type am marked with a red star on a white disc, Shull containing 
the stronger type arc marked with a green Star on. ik white disc. 

L'hr following I able -litiWr-, fur each calibre and Fr>r each of tli typ-fr- c.f parachute, th.s minimum 
range for Correct functtoniig with ihn ]ji ■ ■— i ■ I -riarslHI charges. It fuzes are .set to bum at -Jiortcr 
ranges, parachute failures an likely to occur. 

The heights at which du shell should hn wl to Tun - p are shown in tin- last r-'iumn. These heights 
are selec ted to give the be&; iUnminatiOEt of the target consistent with tlin mmii'nuni dliiling of -director 
I rru,,. and are intended ic- cause the star to cease to bum when it has fallen to about 209 tot from 
I lie Water, They differ in detail from the -i;,uclan1 " 2,000 feet height ;.J hurst " for which most ships 
have ralcitEiited Ih.- ranges t'-'i ^‘L on the range dials of the -.torched guris =iiad -mm- revision of [he 
" ratines tu >et ” will be rxcessarv. 



EQUIP iTEJfT 




MINIMUM 
ru n TYPP- 
PAEACEI1TTE 
(rjid star) 


ntS'j'A rji i- 1 s 
NEW TYPE 
PAEACHirTK 
{'GREEN 5TA3t) 


heigut at 

WHrif BURST 
-’3 K -rj.il OCCUR 


Q.F,, 5,SS54r., Mark I 




V urds 


Yards 


Feet 


. 


6L201I 


2,d0!l 


2 r a» 


Q.F., 4.7-in.. Mark XI 




4.2SH) 


1,1011 


2.300 


li t., 4.7- in,. Marks [* and 11 , 

£XF., 4. 7- in.. Marks IX and XU I 


... 1 


1JOO 


1 .1H..KI 


3,3011 


0.1’., 4.7-in., Mark VI If 


-++ 


1 ,S0b 


t.otxi 


2,200 


QJL, 4.5“iiL, Marks 1, III md LV ,.. 


JM 


3,200 


Loon 


1,700 


Q.F., 4-in. Mark XIX 




l.tM! 


1,000 


1,700 


y.F., 4 ’in,, Mark XVI 


. . . 


1;700 


1,000 


1,700 


Q.F., 4-in., Marks | V. \ imj \J1 




1,000 


— 


1 ,700 


^-P., 3-in., 20-cwt . 


n- e-r 


LOW 




1,200 


Q.F., 12-pdr. 




1,000 


— 


1,200 



295. The approKLiuaU times (,i[ iimuiiig an' — 

About LSI seconds. 

About 25 seconds. 

About 2n seenmig. 

Abend 25 seconds. 

Abn-ut :vi seconds. 

Caro must br- taken In prevent distortion tr. the shell base and the shell IIUISS not be allowed Ho 
fall on its base. Tin access uf water tn the bu-- should also be avoided. 



3-inch H 2)J-cwt. 

4dnch 

4.3-iudi. 

4.7-inch 

5.35-inch 
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Star Shell, 2-pdr, 

I I LIS LJ a rose: 0 jiC :1 fill] I Shell It biLS dl' H.E Slid] LukI'i' filled with A Star . 1 r: I ■. ;t ! ■ C 

hiilt 1 ! L-KplqsiLve, A dummy luze is ntnincl bv weakened stunk A Nn 1 rr -Hi), 3 linker L - : iitted 
and a bursts r pellet is superimposed 

A rtiim. 

297. J Ik* Ighifj'F ^ctuiLbs- tb bur-icr p JJ>-I . Lin resulting uKpbsiori -ipill. -■ inud ejects l he Star 
throngl! the nose 'of the shdl, There Es no parachute. With No. 1 Igniter the star is ejected nl 
b,0OQ yards. Witfi :i Nn, 3 luri i ti-r the range is S.tHYl yards, t‘lu- tilt r i I humjiijg ■ if i In - m i ■ r is 
about t ^sccmtis, 

Smoke Shell, B.K., with a Time Fuse. Plate VI. 

290, TEir: function of tlwse shell i*t to create an offensive or clc tensive itftotos ■aTivn. The -hell 
h r>f ths base ejection type. Tha.bdisew doned by a h*$i? plug which is iirln‘r jr-n'wi-d: in rn secured 
by shearing pins 1 In - ■■ -fill me now ubsotescent 

I'he sJiel] an? in supply tnr (>.!-' gnus I inch, I n inch 17 inch and S.ES-incli, 

Time bur No. used, 

Adim . 

299. lie functioning of ill- hiAi ignite, ^ tin 1 ejection i hitigc-. The resulting p.xplnsipn i^niri.-; ■ !. 
container.^ blows off the bate plug and ejecta the containers from the shell, The ecu i tamers hill l ■ 
Hid ground :=ti> I '.Tint H-moki. Inr about two milUiti; ■- 

A fiL/. Efcngth filing should he use*J which will ensure 1 lnif ail shell buiM and eject tlidir con- 
Lainers in Lhc air. The mosl suitable height of ejection £s 2“ 30' above the line of Right, ("'lOtflttli'TS 
c j i ■•!' t ■ ■•; I In. ,ii i m she LI at this height follow the trajectory oT the shell body fn their Rigl n . With a 
LrajecLury that gives a lnwpr s angle of descent the cunt-liners- Lend tu bounce. If a B.E. Sm>kv shell 
hursts and - jeers on graltu Lh'rc i- a payability of ilic containers be ing buried j.r d not ■■miLLin- smoke. 

Smoke Shell with a D.A, Fuze 

299 ;i Shell tu Lruhrat'.: rln prisiilon of blllM ih fool libit fd men l ar I wring deigned. fJu-y will 
give a large and dearly visitlf bucsl of low persistence and will foe fifoat with a lull chat*** Ranging 
ftfod accurate Will be fbc aairiE as the HX Shell with which they iiiv tu In- lin-il. 

Shrapnel Shell, Plaid 12. 

3tW- This shell has a foijged steel body, lead, antimony bullets : mhrrirlnrf in resin, a ef.lr d 1 1 1 1 1 * • 
Jl(Ud a powder burster. 

Time Cusps Nos. 30. (DO. 401 ur 402 are used. 

1 hr shell walls ar, martf to the itummum sin iigth consistent with duir ability tri within ml 1 1 1 - ■ 
preKSUTH scf up on di^cluitge su as to allow the maximum JirjcnniTnoiliilion he the I m ■ 1 1> • | ■ ■. hjeb an 
kept in pkci by resin ; the rvsin nb. . provides more smoke foe observuLiun uj~| .' pi>n'i.li?t 
burster In a tin cop fits into a POOtaia in the base di tlu- shoH atnl i? cminfrn.sl by a cetrtng] ml:,- in 
the fuse socket. The cup is iatended to confine the powder wlltth mitdiL explode on elmck of discliarye 
if it were lnoi .1 and ,'i|sh he liiltWe to get hipped between ill (list and the shcnJiinr 

Above tie cup a sided disi’ rests on ■ . Simula t :dio uliler formt'd m the Interior <\ rtu- dull In 
pintact thr cup from damage Wflen the ballets set back on the shock nf di^hjiTg-f , The ccirhil Inhc 
SCteivS thlo Lire disc and mr.' rnrt fits iiito [fn- m i it"b nf tllv >up, 

Aciioii. 

901, The explosEnn nf fte buJ’stiDg charge blows off the head nf th«* shell {which ss only light ti 
attached to the body) and ejects the bullets. The velocity of these is chiefly din? to line r'rnaining 
velocity of tho shell, The explosion SWtepS l he bullets, the head of the shed, and the fim- eWr of 
Llic hixly, and th^ buffets are spread out forwards in the form nf a com 

Target Smoke Shell, 

302. This shell is made of Steel and foaa a ELfflng of phuspljatrus. It is fitted with a. c> :>i 1 1 ,l 1 1 1 havi ng 
an fJiploder a time flute and gains or a ,Vo 211 fuze On bursting, a white smoke duud is farmed 
in the sky and provides a I ,i :.:vt 1 1 .. r anil .iin r- f' pmCtiue ur assists in finding e!ic direction ajid ynliv.ity 
of the wind. Tin ■hid are tiled through a tapered hide in the -.hill wall which is closed driving 

in a tapered steel pEog. Th* explnder consists of k T.N.T. pe-llcl in a steel container fitted under a 
nose fust and ten nr 

Target Smoke Shr-.I1 art! fa supply Ft (J F , gnu- .1-irHi 20-r-Wi 4-tncli 4.5-inch, 4.7-im h and 
5.2o-incb. 

Th'- rnjtes Nos. 133, 200^207 and 401 an? used with a Ni>, t?,. 9 or iodine. em‘[)t '.i-inri 

guns; using the lbs. shell which fit a fuze No-. ISS with a Nu, 2 gaine. The bJd. 211 fllic is also 
iised, 

ChLinicLil Shell, 

90k B.L, and t,>.l". Cllfmkiil Shn-ll if de^CrilH'd in the Addrndum !■' liii-, H;'in:ll =. mk. 
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Practice Piojectiles. 

!iUI Prutlice Project ik-s art- made- of iron or si I and may be solid or hallow. Service projectiles 
i vl iich have been cnndsnint-rl nay be *■■ inverted and u.y-d a < Phiciict ; they are * tnptirii and brought 
iif) to weight by fill ini; wit I inurl maLter of tlic same density as the original filling and pinged. Avne 
Practice projectiles are supplied at " loading ttMLChers " and -should not be Used for any other purpose. 

High Angle Practice Projectiles art supplied for gass $Mbdi and below, The,y may Iw torfrartod 
1LE. shell bar ■••.'■:! m.innfiictii ■ id as a jjepujfaU- dun; without a bikse plate and employing a mod i I'll- l 

■ I' - i'll < 'f cavity nn ■ prefetiih.e. t ti ■ lilling consists of pvwduT and setm-kt: fit lit i . 'll ,! tin.: 

cavity may be. tilled with a wooden block. Projectiles use the same time fuies a* the corn-s|ioiuJirig 
H.k, Service shell A number cf tV loat hole threads are cut away in that when tin shell filling is 
jgBited the fn*c may blow nut easily* thug enabling the main she'll body to continue forward ucbroketi, 
Thi? puff of '.Miokr indicate* the jJo-fftiiitL of burst. 

Target Ship Practice Projedbt. 

aW I iFvp l Slnp Prjctic Projectiles lit. designed to break up iium. liatoly on impact ami to 
cause the minimum smimiiil cl ibunaga, they aiv of Kt.-,-] mid mv lUWW Put conw-iiw'ii'v in manu- 
facture the nose may be (dracd with a conical slurped plug. Tin- walU an- wi;iken.;d coii.-uskm wilh 
their ability to withstand i Ji.- pressure srt up cm (Hschargu ami lu usshl breaking op on fmpacl 
Projectiks are not to-be lltwd U any attempt has h.-eu made tn eject them From a gun or lJ tbny 
appear to have been damaged hy rough usage. The projectiles tnfty hu supplied jVir fS.j,, H-iricTi guns 
lor bring prin t ice : i1 lArgi i Sh i \>„ 

Proof Projectiles or Shot. 

EUlfi. Proof Projectiles or Shot are mark of gjtafet and have the same weight as the cnrrtsMndsog 
stivioi shell. They an- usually solid but they may h> hollowed out and their length increased la 
achieve steadiness, They an- flat nosed and cylindrical so as not to penetrate loti far into lie bu.M . 
Proof Project ibs or SI i n an; ire ■ I at gun trials and :l! the butts lor testing' guns and for the deter- 
minate m of charge weights, 

Paper Shot. 

ddllAr These aie used to test Ibc mountings, id guns, which can m it, awing lu ihi-Er position, lire 
service projectiles. The shell and charge an 1 designed to cmi-i r I ■ ■ -sime not mint of recoil, as c service 
projectile and to break up on ejection 

Drill Shell. 

■iil v. L>nll sin II are- supplied for loading |>ram iv. and a-. .1 role repriwcnt H.Jt, s.hdL Ihvy an 
soilK'ti'nii-’i fill I'd with ii fiusi' bush Having a 2-inch fuze hale ami an- issued plugged. 

RL. J#-tnch Drill Shell ore made of wood with a brass nose, base fittings anti a strengthening 
bub through the centre, and ire much lighter than the S Tvirc hSnffL 

B.L. S-inch Drill Shell are made of wood and filled with Ji.-,id ; they have n brass nose, base 
finings and a strengi hfflimg bolt through the centra. Tliey are approMmately the same weight as the 
Service shell. The l hi 1 . 4. 7-inch Separah AminunilLun J 'rill shell an h signed - > 1 : ffinilar tines, 

A typo '-r lb ill Shi; 11 h Jimti in tfutluced for some new nfuipmetil^ which h made iff cast iron ; 
it i - ul tin: same weight a 4 its corresponding Si;rviri atirdi and hu-i tlic* contour of mill. b shell with :i 
Time fuze. The nose is shaped to Clear (he opera I inn iff I In leel'li Ilf a fuzi-setting machine ; the shell 
is supplied for loading arid ftsi^scttlng drill. 

fit" o 7-Eri ell Howitner drill shell Ls a steel canvas covered drill shell 

I Jr ill dull iV'i pusher hus Is are supplied for B.L. gans S-inch and ft-irub Tin y are ii.iffr 1 £ 
iron or ar Practice! prnj«r.t|l($ sprcinllv supplied for the purpose . ihry am approximately the weigh L 
of the Service ibdL Drill shell for pusher huists are ulsa supplied for Q.l : . guns 4-iiuJi ihd 4.7-Luch. 

SOS. Drill cartridges for n.F. Fb«sd ammunitiDn arc supplied for loadifig drill. They are ipproxi- 
mattly the same weight and aave the same .outside dimensimis as ihi; Sendee shell. They aw made 
iff wntxl, ti:nv l>ra» endg, and may also have brass bauds ; a strengthening bolt passes through the 
centre, TEn Tiuse end of 3-inch and above has a 2-inch fuse hole to lake a time Itiae for practice 
setting. 

Drill cartridges fur 0.1''. : 'ixcd ammanptipn h*r - [h-ri.il ll-:i in pusher hoists cOrtriM. Oi ail imply 
g.F.cunridgc ease with u 3te4 Shell. A SttVElKEllVllill$ bolt thlOUgb the centre ul the Cay, - n. 

end Sffi* wSi in'" Ibe base of the projectile and chi - other into the base -if the case. 

Dummy Shell. 

3UP Dummy “Eadl an sapplipd for B.3- ipins ISdnch " IS-incb fnr loading pracrin: , Tliey 
iire made -.1 woi.-d, lu .. 1 !• .ul, at cist irtei Core- and are covered with raw hi I . 'J'ht-y weigh 340 lbs-. 



II XI- SECTION 7. 



CH r Xl SECTION 7— MARKINGS ON PROJECTILES. Plaits 13 and 14. 

310. Projectiles an? Marked, i.e., Stamped, fiJcjurert and PU'ncill*".!. ;i\ a means of idcmtificatiaru 
F'iujbct ili'-iV. &pdr. and above i£rt at present marked in the fallowing manner : ■ 

I h- Miumfactnn r of the empty di || places c>n jl Cntaiii STAMPINGS, and in 5>mc 
Wi fii | 'i i i 1 1 1 - Ilk slid] tin; approprintc body colour. 

(r£) Tin? filling contractor i.-. usually leiponsjhie for : — 

[jJ| Ihunting the shell with the appropriate culuur, cjcccpt where this has alrciidv 

►Sen done, 

(t) Painting the coloured bands, and 
fr) T1 it stEndHiing 1 . 

n?f col ir»g, rtnd "lor' il' ’ ^ art! kept up to d.v-- l>y i h >•■ Armam*'.nt Depot; n- Hi- projectiles 

pass through their hands from tim? in tinny 

311. Marking-; may he divided into : — 

|'li StAtnpjngs, 

\2\ lolourinit and Stenciilins. 



STAMPINGS 

312. These refer Lo the empty shell. The: type, of she]] or filling is flwtnel Lines shown bv stamping 
so that fa th« even* of [he palming becoming obliterated the shell can be identified. 

The pusi.ti.uiis iif ihe stampings arc- - — 

lYi Projectiles used for i’Lved Ammunitinr nn rhi bodv nljove the driving band. 

(it) Other project! Irs, i>n the ln--i- 

The following stampings wilt he found — 

01 i "ill i In? and mark misneinil of -? r ll (Mow, if applicable.) 

(ii ! Manufacturer's in trials anil lor number. 

(iff) Daft of completion of manufacture, 
o'! H. r L, denotes heavy or light rilfll, wTwih applicable. 

(r) ''.S,, H.S., or F.S. denotes cast stn.1, bar -t.-.-l or forged steel (for shell}, 

: I i I CM. denol e - i"e-,r irmi (for Ptaelici ■ I sh ijte I i I vs) . 

|. fj) P dmolciH Practice, 

A.P.C. - Armour-Piercing capped. 

S \ Semi-aMonr-Prennng capped. 

1 M'.fi.C. — Gammon pointed ballistic capped, 
i — Common pointed capped. 

S.A.P — Semi -arm cmr-piEining, 

S.M K Targt-r smoke shell, 

SMl\. R.E. — Smoke shell with hast ejection. 

THEM. aifmiCHl shell, 

< H P M — Chemical shell mill base eject mil. 

lyffij After mark of rhe!] 

and up to 4 (inch) 

„ 8 rr . 

M „ B H 

M ., „ 10 ,, 



A denotes over 2 c.r,h, 
E M H 4 c.r,h, 

C „ tl 6 c.r.h,, 

I> ,, „ B c.r.h. 



Prc nhi- pay it. 2 o 7 , 



(bv) Q alter the mark nf shell denotes shed specially made tu stand thr pressure of the 
tr foci i Mark XII gim. Shell for later h'Ljh pressure guns, 6-incli, Marks XXI ! and 
XX 11 1 du nut have this letter, 

(if N.T. or T. denotes shell ls fitted for tracer. 



COLOURING AND STENCILLING, 

HKh fVjcdik in ■ U ppl i are painted and stencilled as applicable m cither if thr mythotlE 
illustrated in Piate 14 where, for convenience, they are referred tu as the " Old H - method and the 
" Present " mpl’hrkL 

Tut are policy is for a universal system of Markings for the Services. This standardised method 

i- ia in:- rh tiTmlnor ! v the Inn i ^'rviee tfmmHnitimi nnd Antmirnirinn 1 lrkngv VI irk mj? Comiiimi | , 

and will be publuhtd in due course in n special pamphlet, £ i ft, 1202. 



-I" 



COLOURING. 
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The Bodies. 

314. The Bodies flf projectiles are pained before they are filled, as follows : — 

J}uli (if H,E. V-ci/pD' .. 5 -lir-U ill Li 'il ot so [table for Ailing: with high 

(which dries not melnd ■ gimpowdcT 

GrecH ... ftifookt Shell B.E. 

Chemical flit'll. 

Smoke Shell, 

All other projectiles, including dm^.' Ailed or sol table 
r'e filling with gunpowder. 

-V 'te.— Two Shades ot yellow nrr employed in ;hdl painting 

Dtsli Yrllmr ... , Denotes shell filled HX. 

Bright or " Practice “ YeHw ... Denotes that Ur shell is for practice purposes. 

Points and Caps, 

HI5. Those are pain Ltd Che same colour as the body except : — 

Shrapnel shell ._, ... Rat. 

Shell filled Shellite ... Grtert. 

Should* 1 1 1 * of target Smoke Shell. . fhd/ \H.R.) Yellow, 



Grey 

Dull Yellow j top kmf 1 
Black, bottom half, 

Dlack 



Bands round lh,e Body of Cl* Projectile. 

316. iVcJe. — Lyddite filled .shell have 
Red round hen t ,>r zkvoldcr 
Red above the Driving Band 
Whir above Red piling band 



only rhe ncl lillin. hand, 

... Shell filial wkb explosive, 

.. Slu 1 1 fi L ted with live tract 1 r 
.. SAP. in S.A.P.C, shall 
have no White band, 



JMfc — Early 



S \ P. shell 



i f 7i r, 1 . 1 - | -.pirJi [i i de fu Hie body 

YThiU I -inch wide ... 

Green Or i xt\J Black Oft the 
body or shottldcr . . 



Cn'iJ Green ,v ah Practice Yellow 
between. 

Practice Ye! ft jy 
Two practice Y films. 

Bine , + .„ 

Blue i. iik T,,\ /', stencilled /V/„- 
hand 

Black cig-sai; 

Block ... ... ... 



Centre of gnwily tor 1 5 -inch sh< il. 

Positron Mi ■ • \h ,,n |ii-indi shell, 

SheU hlterl I.MTl or [lead Rll-.i| T N'.T. If a fraction 
such as y.S’7 is -shown above the green band; ii 
denotes l N T ' Beeswax ; Home shell nny ;il-,n 
have BWX stencilled m line with the IriMl i ■ 

H.E. special hom hard nwn t Practice, J.N.T. ill mg. 

4 

Practice Projectiles and Target Smoke Shell, 
ship practice. 

Shell filled R.D.X -H.W.X. 

Shell filled R.D. X r N'T. 

R ,i dri r 

H.H. Drill shell, 



\YhiU zig-zag broken in three plages A. It. shell. 
i'tfh Alt jdi'Ji ,: illttl j'fi Ike gaps. 

" ROPE " tvloh the .[ft dftti-'itii 
flic type oj fitting 



S3jcE[ Bases, 

:.U7 These are painted thy same colour as the body Fixed nrannmUkui shell fill ■■! Lyd- il h vv 
lh. | " ntruj i.-l the -T,-r. I ,i | nv the driving band olid tin- bast 1 specially • Ivan- iLanii finally |iniri Lul green 
Thu colour ot th- Gascke.lt Cover Plate or DC: Tracer ut base fuacd shcdland the Sctw^.J /?,>», 
which surrounds the cover plan-, denote the [ure fitted 



SCREWED ti| N ft 


tABCHEC-ii COVER PLATE OFi 
DISC TlACEJi 


DENOTES 


Red ... 


Red 


Fuzes without - I. lay action 


White ... ... 


Red 


Fuze Nos. [nHA. InP 


While 


Red With green bar ... 


iss 


Yellow 


Red 


„ . 


Yeflthv .. 


tit'l with y recti bar .. 


345 


Blue ... 


Red 


,, , 47H, 4h i 


Blue 


Rat with green bar ... 


., 479 


Red 


Rel with green bar .,. 


,, ,, otK"?, afJl 


Ke,i 


Rod with Yi -Hi rtv bar 


.. SJ2 


Red 


Ko'l with White hnr 


,, 551 
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.'SIS Tljf following general stencilling w ill I ■: ffr>urn'J wl ict. applicable on thr cap, shoulder, body 
i*f L'h- i‘ (during h i.i- liliti certain lvInxiLti. -n*. i-. allowed) — 

fij Ca I i l>re, wft|l How, il applicable {nnt. rwi B-pdr. and below), 

|ii) K Of AK h i id colour of dye. 

VU'i H "I L or Wright, <■.£.. 35 lb. (not nn fi-pdr and below |. 

(it.) Hi'.' nark of the shell c.e„ I yjxi i>f slicstt, marl; numeral, c r.V {psra , 52S7), mid T nr 
X. 3 it tracer i-. fitted, With Fixed Ammunition (hi-, is prefixed by Ihe Ittlers F,A. 
[not <>i i fi-Jirh at id below). 

3- V. Hon “licil {except Q.I. ii-pdr, and below) which arc fuzed, serial number of fnao. 
Mark, date of filling, filled tot number and maker's Initials. I'roji : i ifi •, s inch and 
iihiiv.. hits'.- thu ■ rn;:i l-ings stencilled nn the ha-:' as vv- ll a-- un the body. 

( r ois di IJ tided with a gnine with the Number ; n I Murk n| gainc, date of tilling filling 
lot number iind manufacturer's initials 
(w'f) Monogram Of filling station. 

(inri) Dale of silling, month and yew. 

(ib I L.G. nr symbol as applicable OH powder filled shell jndico ring nntillv .if jxiwder, 
ia: EXPL, BAG (or Phi. on shi-ll fitted with exploders with iiatnsv » id tbo r.of nirnilwr 
of exploder it of P,P, nr P.A, (picric powder nr pjc.rU acid) 

(xi) On plugged shell for practice, the filling is indicated 

salt ... sdt, 

P.S Ptjwcter substitute, 

(H-TS.) HE substitute. 

•'Mi} N for Naval Service. 

{*»*) 70/30 or other fraction on Shell filled Sbellitc, T.N.T.i'Bcrswax denotes the caniposttiati 
uf the filling. 

(.rtr I bMli BtfX or " S " on GREEN DIftt or H.E. Shell 6-tnch and below cLcnoti -■ In II 
fitted with vtidke composition m box. 

tt on opposite sides of the head denotes fitted with Universal Cavity, 

(ju'j) K denotes Kadai 

(sfPfj) L si Si in the breaks of the ^jg-Eag band denotes the use of Long or Short band Radar, 

31W, following special stencillings may be found . 

■ ft i tl> l.li on 3-inctk Eh lb. projectiles. 

( J! l three places,, on h. 11 H-inch projectiles and above, indicate! position o I 

— 1. Cl ‘ ritre oi gravity ; I ft- inch projiv.til«s hove ttu fouriEuliial lines extended 
^ ^ round the body to assist Eli placing the grab \ 13-inch pn>jfcri[es I i.ii % i.‘ a 
L;rab mark Ettdicatcd in addition to the centre of gravity marking; tins 
gr:ih marking consists of ll 1-inch white band broken in three places 
equeliy spaced with the word GRAB stencilled in white in tELL-se spaces. 
(«*') A oi 3-pdr, aiid 6 |nlr. indicates annealed shell. 

(ft 1 ) f fr \ projcctilf: prepared for tracer, 

(I'l rr\ projectile- fitted with ni gh t tracer. 

(ri) projectile fitted with Murk V or later tracer. 

The symbols in (ivj, (v) and |vl) art- applicable to shell Eitti-il for 1 i 1 1. 1 1 NihS, 1 and LI 
tracers, 

(l'Jij ^ projectile fitted With tracer. 

O number of tracer, 

+ mark of tracer. 

3UU The following markings an applLobl: rn shell Q.F. LS-pdr. fitted with Igniter err Trac* r and 
Igniter ; — 

t*l A shcB fitted, with Igniter Mu. 1 Aik . [ (long time to seU-deHtrucdon), 

(if) fitted with Igniter No, 1 Mk. If {.short time to self-destructiun;. 

(tMj shefl fitted with Tracer and Ignitei Nhj 7 Mk. IV {with Jong rime i.u 

splf-destniciiou). 

' 1 £ bell fitted, with fraos-r and I pit el No. 7 Mk. Ill (with :-horr rim, to 

Heif-destTuctfon). 

(*0 Prqjcctihs O.F. H-prlc. filled for dark Ignition tracer, 

331. On Star Slett 

(r) A red ^tar on a white disc, 

•:til A gram st, i r mi a white rh«- d.r luitr? » '>7-1 net XI :n I; il I parachute fitted. 

(r?r, A k-tttr and number Of DuuiIkt below Lbe disc denotes Uift star COtupc^liON Used. 
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€H. XL SECTION K— TRACE H$. IGNITERS TRACERS AND IGNITERS. 

TRACERS, SHELL. Phie to. 

322. Thr- tracer if fitted into the base ■>( a prnjei-cfli: and jr- coi Hf^jaitiori Ailing burns with ;l 
bright light to nlW' (he flight to 1* observed. 

Pari; ignition tracers with a trace which is uul nvirtenf until the projectile h some tlisiuice from 
the raiiKk of Else gun itre insQppfv. 

On firing si i II fitted with a crar : r tin - gases g< derated by the charge break down the brass scaling 
disc of I Ik tracer Ami gnih the S,F G3 powder. The Iran r ccmpcsition bums slowly during M i 
ill id produces ;; light sufficiently bright to be used hy duv oh well os In. night. 

S2T The Ly-pes os tracers art: — 

fij The External Tr&cff, whicl protrudes from the base of the shell amt in only nsorl with 
Fixed Ammmiitran projectiles.; 

(if) Thf Initmed True*?, which i- used with Separate Ammunition pmjix.riti.s mid in sonn 

J ixnL aninuinitntn. [.Sv also I ’lull It,} 

T'V. Tfjf. Tint Rn-sf Tmccr. which is Used with piercing shell with J.i tl:- - ha.ni fu^us . It is 
also used with medium base fuses in certain S.2S inch sdiell and below. 

Tracer, SMS, No. 1, Mark VI. 

324 Trncei Ni:, I IWii-rk VI i-. an. exte no! trucei whon- cylindrical brass In 'Hr is closed with a 
brass cap. The body of the tracer is bored and screw-threaded externally at each end, at :Fn- front 
to screw into the Iwse oi ih. shell, and ar the r«u ro receive the Cap A hole is bored through the 
centre Of the Cap and rioset] by a brass sealing disc 0.005-incfi thick sweated lightly over jr. The 
filling consists of about 10b grains of composition 8. R.247. which w pie^i-d ititu- tile tracer body 
At rfu- cap i lid and m kip of 111* cur i|iosiliuJl four grains of S.R.Z47P tornposi Limi an- pressed with 
four grains of S.F.G.2 powder to serve as a priming composition. A space is left between the pruning 
and the cap to form a gas chamber. This Tracer is used in Fixed Ammunition othee than 2-pclr. 

I Mark VIA is now in supply. It is filled S-R372 and gives ,-t bright white to red light :>ri firing. 

The burning time is somewhat shorter than with S. R 247. 

Tracer, SItll-LL, No. Li. 

3-25. Tracer No. IH has been developed lo supersede Tracer No. I. It is made of steel, and its 
Idling consists of grains of composition S.R.T7- primed with 12 g| ;Hu.- of cmnpi'dlio.rL b Ti,3Hfi 
i It is iked with Fixed Aim munition except 2»pdr. 

Tracer, Shell, No. 3, Mark V. 

326. No. 2, Mark V r is an internal tracer. The principal differences between this and the No. 1. 
Mark VI tracer arc- : — 

(t) The cap in screw-threaded externally and screws into the base of the shell. 

(i'i) Both body and cap arc made of steel. 

[iff I The {tiling is about 84 grains of composition. 

Mark V A is now in supply. It is tilled S.K.372 and givim a bright white In u*rj ljgh ■ 1.1 1 mg 

The burning time h somewhat shorter than with S.R.247, 

Tracer, Shell. No. 16. 

A5T7 Tins tracer is mi iim:nnl tracer for u.-. with Sr pern. u Fix. d pn.j- . | iU.-s, ( ,f calibiis 
prepared for it. The trao r should nol be removed from Lli'. 1 shell except on special jnst ructions. 

Tracer, Shell. No, 8 and No. ft. 

328. These steel flat base tracer* consist of a thick flanged disc. The disc hun two drillings at 
right angles into which the ci imposition (S.R.247) and thi priming composition .in* pressed. A thin 
bra&j 4M. is insfit in the raar of the tracer covering the' tracer composition. The tracer 4Xi*ljn >-.i f i* --i i 
channels arc plugged after filing. The (racer is secured over the base fuze by a screwed ring. The 
tracer base forms the gits dirr.k covi.r plate over thr fuze. 

The difference bctwwii llie No. 8 and No, 9 r icers is ihm No 8 lia-s the Delay Setting arrange- 
ment in the farm o! a remmahl-- .screw in the baa*.-. 

J 

IGNITERS, SHELL — TRAtER AND IGNITER, SHELL 

32R The lennift is u drvicu fitted in thf basti uf 2-pilr Il.li, slid] m criaun.' arit-di-stiiKlion al 

| the shall if the fuse is not operated bv a given time. 

The Tracer and Igniter is a similar device combining (he f mictions of tracer and sdRlesuuclitui 
and Is fitted to 2-ptlr. li.L. and; Tb min. 11. E. shell. 

Outfits for 2-pdr. arc fiuod with Igniter No, 1 and Tracer and Igniter No. 7, and the (Krcenugv 
in varied front timi to time. 
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Ouffity for 4(1 mn». R E. shell ire n 100 par cent. Tracer and Igniter, and either No. 7 or No. 14 
may be fitted. 

Ihr < I L-s.-g 1 1 Jild filling cE each device is such that, on firing, tJw composition is ignited either by 
l he Hti?]j produced wfauu lhu roivU Strikes the cap on the shock of discharge, or ilinct from the flash 
of the cordite. 

Igniter, Shell, No, 1, PU th 15. 

330. Igniter No, 1 cotnprises a body (containing the. ignition arrangemonl ^ c< in ,] > ■ i -i 1 1 m ; -■•. 1 1 , 
stirrup spring, cap-holder, esp and eg p anvil), a press rd steel washer, a lead stilling d isc, gunjKJwdcr, 
priming composition, igniting composition and a gunpowder pellet or loose gunpnWchir. 

A rii Dw r 

.S.il. Oil the shuck of dbchaigo the cajj-holdi r sets buck. stTAiahtens out LJie stirrup spring, and 
Cart ies the capon to the Central projection on the inside dl the anvil. Re cap CiJrrijn.i-siLujn ls tired be 
the blow between this central projection and tin- cap anvil. 

Mi- ri.suhjjig Hash p.iiHies through 1 1 ic hole in fhi ..: : | i i -Id i r to the gunpowder in 1 V- uppir 
chamber. The hung of the cap blows out the lend i.uding disc and the ignitory aSsejnbiv. it also ignites 
the gunpowder, the priming composition, and the delay composition. Wht£ the delay composition 
has burned fur the prescribed period. it& flame penetrates through the hole in the pressed washer and 
ignites tiie gunpowder pellnt or loose gunpowder. The ffctdj is Hills passed to the shell filling and 
• -••:]>!' •'! - and destroys the sliv]i 7- 7 1 sees, alter tirim: 

Tracer and Igniter Shell, Nu, 7, Pfot/ 15. 

332. I no rr ami Igniter Nn. 7 is similar hi Construction to the Igniter No. 1. Tiic uppur rlia ntbef 
i- slighrlj larger iri ilia me ti r mid ir-. method of functioning is moo.- elaborate by tilt* addili-tin of the 
lrao.r v. ru position \\Ui» t ie flame reaelii.-. the upper part of tin tracer composition ii ipilnv Mu 
hunpiiw di r it Illy Lo]j of the fcedy which in turn ignite the gunpowder petleE resulting in the explosion 
and break up f the shell Tile lime rA burning is 7-7! secs, 

Tracer and Igniter Shell,. Nft 14 

33il This Tracer and Ignitor is an example of direct ignition from the hash of the charge. A 
bent relay unll Is scrtiwi h.| in (lac forward end ol the body to liuprTOVt the self-destruction arrange* 
ment s, The tracer composition is retained at the rear en d: on a celluloid disc., which protect i Hie puwder 
iini does not i -i.-l the ilasi iYuri tin charge, | be tLme r.-t hiimiiiL. i-- ]‘J secs. Tins Tracer and 
Igniter has In in tie 1 . rioted Jor the -HE mm, HE. (Eofors) shell. 




CHAPTER XII 

SHELL FUZES AM) GALNES 

SECTION I— OKSEKjM. REMARKS 

The detoUaiiLm or csploiiEnn <A tl|i> bursting charge I>f a .shell h umir jrflj initialed h. mrmr- 
of ti fuze. Except in P Lizes Non. 254 and 258 types, the detonation or explosion of a fuse is ■titiiltfid 
by a pniiited striker piercing a .-fiiattivo dvlOEintoi . 

TYPES OF FUZE 

330, Fuzes an- grouped i i l L u : — 

(i) Percussion, * 

(it) Time. 

' (Hi) 1'utu: UFJiJ f J eff:WcSWW, 

CLASSIFICATION 

■3C*7. Fuaw arc classified “ Detonating r ' m " Iglltfeioua " according to the typj of explosive 
filling eei their magazine , 

TJk 1 magazine of a Detonating hi/:, j.s &]]••■! with C.E. m Pontolitu ; these fanes initiate detonation., 
Tin* magazine of an IgniI*roys faze is filled with powder and i.hin typeof fpse ini Kates explosion, 
[gnilerous fuzes cannot by tifimSslvB* initiate detonation, and if delamdiiirL is requited a gpiTn? is 
fitted. All Time (■except Nu. 2) t), Time and Percussion and certain Percussion D.A. fLzr-i ore 
igm Serous. 

SAFETY ARRANGEMENTS 

338. Arrangements arc to bodied in fu^.ej and gain.es to ensure that they are safe : — 
p) During storage and transport, 
pt) On tJi- .shock if dhebarge from Lin pnri. 

(fir) During flight.. 

Arming. 

338a. lhis is a mechanical event which Is designed to take place as the ;.|n II ii ;i v- 

nl the gun, Before rhi- luze is armed it should nut fh capable of being put into operation hr any 
tough usage or by any drop in any posit Lmi which is likely to occur ill the service-. 

As a rule, the moving parts of a fuze are securely Incited together, and they can only be unlocked 
and the fuze " armed " by the particular cthmUinaiioti of forces to which the fuzft is sflbjEdied on 
project oil from a rifled gon J3u other combination of forces will arm III fuze, and the safely fm iuigr- 
mfllts are hi efleCt a combination lock to which firing from a rifled gun is Mu- huy. Meehan Leal locking 
and arming arrangement vary with the type ■ u fuze. 

Markin jU. on Fuzes. 

■339. All empty fuzes are slampad I 
(») Number of fuz< and mark, 

(it} N for Nava) So 'vice, 

(Hi) Contractor's initials or recognised trade i ilr-; N . 

((?■’) Date Of manufacture. 

(»} Lot number of fine. 

When lillifl, the following information is added : — 

L fm Initials of contractor or fining station. 

(l'j’f ) J )a,te of filling. 

■nil’ colouring of the coyi r pinto and screwH ring 15 given in Chapter XI (p im. 3|;7 

DYNAMICAL FACTORS GOVERNING DESIGN 

i 3413. Four dynamical factors are AvailablE for the purpose ol arming nr actuating (uzcf, namely : - 

(,'"i The rapid acceleration of tin shell ill tl'ie bore 

(j:' Pressure of Ur propellant gases on the base r>t the sin II. 

I (Hi) The rotation of the shell. 

fit. 1 } The retardation due to impact. 
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The Rapid Acceleration of the Shell in &U fioff. 

341. Under acciiliiMtion anything loose. inside a fuse lends $D ant-back imd this t< -LirU-nrv c d 
with dovi^GH. such as inertia fji. lli i . .-Lrming-skevei and rirLi iiis to tU$U$te or to nim fB®W. Pellets 
am small kmw cylinders cl metal (usually) holding the del mint nr nr Lin- striker- The force of 
sat-back causes a lighting- pellet in a Tiime-Uifr- tn fly hack on to it Handle and ignite tile tune HJ ig 
■>[ Lilt- fu&t. Prvmntnre set-back may hr- prevented by v spring in the form of a stirrup ur a Mix. 
lYlli -e s are used in ThtSf lu»s 1o set-forward M impact- Detents a 1 " Mniill bolls which fit longitudinally 
tn Li fuze JIS port of llv- locking urfLingemont : they are ftopt in plate by ;i r-|>i rril spring, 

lias Pressure. 

;«2. In t!:r older type oJ liase fuivd shell tin- pressure from flu propellant gares, is utilised to 
erurh in a pressure pkk which U usually attached M a spindle. The forward movement of the spindle 
unlocks the moving pints and ami# Mio fuac. 

In those modem xtse fuses. with a Delay Fitting, pressure fn:m tin- propdlmH. grant npcnilea 
the pressure plate nf tie fuze to bring the Uelay LitUlig mtu ripcTatoun. 

The Rotation of the Shell, 

34JJ. Centrifugal force B uttHwsd t.j withdraw safety hi.-lu. ■•pm him 1 1- unwind I ;l * -l f-movc 
camponenis necessary hi iirm the fuze 

The Rtbnftfrliun duo to Impact. 

344. Impact may be used to function a luze by (l) musing pfiltefc# hold back by creep springs 
to " set-forward ” nwiig |. . I lu'ir mv.il inertia, nr |Z| midi mg-m same portion of the? fuse. The " 50 t- 
kirward ” force dm i& itn- retardation of the shell caused by the resistance of the air must be 
provided tor. 

< U, XI i SECTION %— PERCUSSION FUZES 
3-1 o. PercLLSHion hi?/.--- are- clJJts&ilied J — 

(1) Pcrtus&iott, D;r?cf idttm ur I), A. 

|I£L fias& Pertussion . 

PERCUSSION, DIRECT ACTION 

346. PrrcuSSiOh, P.A. fuMiS am used wifcEi nose fill'd H.E. shell inri-nilr-rl to hurst mi impact. 

A din. , r:i blow on ihe nose at the fuiio forces the striker into the detonator and the resulting dash 
tfoLnnaUs the ’litre ffiBgffillfc tl here hires am usually fitted with ft disruptive rklaruitOf (»* para. 
469). During flight th-tre is a tendency fur tin: hammer ur needle to ret-back nlxd as Ehps might operati- 
the i n rr prematurely L_lC DEO d-h: i> held hy a spring sheiririg wire or di.se, or protected from air pressure 
by fitting a light caver over st. 

347. Safety amn^-nients in these fuzes protect tllC head of the fuze prior to loading and, real 
the flash of the detaratar from (be magazine of the fuze should the detonatut Igoite or detonale 
prematurely. 

Arrangements usi/atly COttrist of ' — 

(D A metal tap (to tn removed before Landing). 

(») A shutter which opens ujldfir thfi action of cenlrifugal! forte sd up by tin rtdaLiotl of 
tht! procctile. The shutter is. held in position by f a spring until the spring lh overeome 
by centrifugal force. 

fiif. In ct ft. .in furt-a. i.v., 4oP ami 44, o sali-TV pm is paS>cit tiu-fiugh ttte ■-? i u 1 1 1 1 to secure 
it. The safety pin i-> withdrawn before londing. 

h'uzc, remission, U.A.J., No. 45P ■: Powder Filled). Plate 1H 
US. This fuze is for u.-ii- with ]2 |xlr. Co fS inch H.E. slu II 
L'hc design, and ccmpijnentis tif M:. i It X. fuze are shi>wn in the illiu.1 riitioi 
* Nvis .— Til Li fuse mi! No. 44 are not interduifiKi-nblr on account of the difference in the explodvr 

SV-stcms of the shell in which they are fitted (.uy also partt , 479! • 

?isfety A r™ FiiTun-jri's . 

;.i|s3 The fiL?.-. eirlicclies. rhi fallowing safety ncniiLgcmcnts. 

1 1 The steel hamnicr is protected bv a hay 1 on'tx'd jniated iwi alld ■ Siifr'ty cap. Il is 
held cl./';! r rd i hi > di lanat'ir bv a steel rihi-arhi^ pin 
ffl The oeir.rifugafly ujk rated safety shutter is held by a spring and a safety I J * a f n such a 
position tliat it blucks the fire channel between the detonator and the magazine. A 
hole cornects the space between the hammer and detonator with the space below the 
cap and provides a Veril in care of accidental firing of the deLonfrtor. 

(3) During li&hr, ihe 5te< I Imumic-r is livid 1 1 Trot the dcLoJiudM In isif. shearing pin. 
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Rtfwi I.fflAiixg. 

350. Immediate!# before lending the pin wearing the cover as withdrawn to allnw thu envur Mini 
lifely tap Co be mnuvpd, The safety pin h attached. to the safely cap by a bucket and the removal 
:■! Ihc pulu Olit 1- safety pin, in the event nt the -Ji.-l| not‘ being fired rf e safety pin and the 
covi-i will safety cap most lie repl ml auc! secured by flit securing pin, If difficulty is eooounteitd 
in replacing c tii safety ptti the flize mail be return oil \ct :i Naval Armament Dtp if 

A eliox — Oft luring. 

8 BH 4 'llac rotation of the projectile causes the safety shutter to swing against tM pressure of its 
■-ipnnp ?o that a hole crimes into lin with lls central lire channel and detonator 

Aclivrl — On Implies, 

Thy steel hammer Jb foircnL down ■ it shear.': fhg shearing pin and the: striker is driven into 
tile detonator. Tin? resulting flash pan*#* t III I th,f hole in the shutter and firtvi the fuze magazine. 

Fuze, Percussion, D.A., with Cap, No, 44, PI air Id. 

in thu various Marks this fuze is mad. with If-pdr. c;< IS-inch H.L. shell, 

The design and coinponem - ■■! the Mark X fiue are shown ui the illustration. 

The safety cap is semfed 1i the body with n bayonet joint. The cap securing pm ;iinf safety pin 
UTK coupled together and secured to the? cap with A whipcord bucket. The cap securing pin passes 
through the cap tn prevent it (rum being turned and accidentally amoved. The safety pin 
through the tap and into the body to the shutter SpaOC and prevents the shutter from moving. 
(Xrv tittle h> fora. j $. J 

Safety A p 

354. The fuze embodies the following .safety aiTajiffcineiiis — 

(i) The strike* necdl-e is carried <m a thin cupper disc cluur of the detonator and Ls pco 
I CCted by the safety cap. 

pi I The CBntrifugally npfte.n k 1 tyfeiy shutter is bold La ;i -pre; u and bv l3j'.- sale tv pin In 
such a position that it blocks the tire channel betwan the detonator and the magazine ; 
the fire channel is filled with C.E. 

pta) During flight, the ll«dle is held dear of the detonator by the nrrdk disc. 
liefore Landing, 

iio5. 1 he. cap securing pill and safely pin arc withdrawn and the safely cap is removed, The 
withdrawal of the safL-ty pin frees the shutter. In the eyetit trf the shell not being fined the safety cap 
and puis must be replaced, If any difficulty i-= vsperianord the fuze should bo carefully removed from 
ihe shell and tlirovm overboard. 

AcHon-On Firing , 

353. The rotation of the projectile ciuisvk the safety shutter to swing over against the pressure 
of its spring so tha: a hole comes into lili with Uib central fin- ch r <■*■] ; the hole ls tilled with C.E. 

Action — On Impiie!, 

’*37 I !'- ' ■ c-t dh til*. is 'juJjijJ luwtmls iumi He- rii'nlh piLTies Mi.. ■ 1 1 r . » - : i r >.u , Tie resulting 
Hash parses through the shutter and r| : . fi . channel to llac iuM magazine. 

Feme, Percussion, l>.A. t No. 118, Piute 16. 

358. fin:- luxe iti for use with ; 

|r 3.7 : neli, 14- indi r 15-inch and IC-mvI. H It, shell, 

[u; ivineb (Mk_ X l L guns) i'll, mical Bursting shrlh 
The design and components of Mil- fuse nn shown in the iLhislratrun. 

I he fnw i-. simitar to Xu. -3th hot. as it has a larger magazine it is used without a pine. 

Fuze, Percussion , DA, No, 230, Plate Us, 

USB. This fuze is for uv.- with : — 

(i) Gaines Nos. A or lb m 3- inch SOcwt. lo 8-mcfi 1-f.E. shr I! 

■. ' i) t’iiioi. Nil. II Eil -bo-inch, 4. 7 -inch (Marks LX. XI ami XU guns,., S.SbiiKh alii d-inch. 
t'honLLriiJ Burst ing fil ial I . 

(id "| 1.7 inch I :n ; : .',i-i; Stnokc siuTl. 

Thu di'sipji and compinents ,il the fuze an shriwn m the iJJnsl ro 1 j. -i i, 
i'"of instructions fur fuzing and iiii-hiziug ahdl set- petras. 4S7, -ft*t a,ni tpO. 
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Safety A rranfreiMfit';. 

360. Tin fu/i* ivilbudii-'S the I'.di-whig safety arrangements: — 

. I In r. i rl .... i ji: .njcti^d by a kM> cap .uni striker ■:* > , w- r, is held dwvm befw firing 
with its paint in a bole in tin shutter Inciting w ight. in the position shown in Lin; Plate. 

"ihr-: .-ihcitte r b thus, held and, in consequence, the detenu tor is prevented from Mining 
i'll. i liiii' with the striker and the fire channel. Tin :-.rnkcr in held down by the siriker 
sleeve which Ene.tr s against the collar on the striker. The striker sleeve ie held down 
hy four louse segments fitted between it and the bottom ol the guide bush. The 
segments an !... i£ sn placi l>y the am n JeOVO which is kept lip by an arming spring. 

The striker spring al the top of the striker ts kept in compression while Lilt fuse is ill 
the " unarmed ir st.ii.tf, 

■jrj'; 'V:ci dent ill igilill'Mi of Llie detonator will nut ignite tlie rrEugurirn.' a;; the detui ator ES 
not in line wilt the tire channel , ShoutiJ tfi ilec i mo tor fire accicIr nLitlly , the gases 
generated will ji:-* UJI lljiCutgh Lie vent holes inLn the space rum id die arniing spring, 

(mt) During Ihgli-. i it: striker i- kej>t char if i In detonator by Iht* striker spring. The 
sUikvi liviid i- /frlectcd Irt'jTi air pressure by the litrikr ewer. 

Before Lowting* 

:kii. Thu safety nap (s rann'iyerl mnl tbit striker ChVOf, wtikh must on no aorowfl be Umpercrl 
w ii.h in. uncovered li lli' 1 event of tht‘ shell not being fired the safely cap must lx replaced. If in 
(he tour • oS loading, (he ntriker cover bi . <r>us ifuivb'fl Ml InR.e'l inwards the Euzcd shell must b». 
placoil a-hlo for Ufl’flliiirig. The damaged fuze should he relumed to a Nival Aririamutll PepTt. 

, I n'.k.'N On Fir mg . 

3fl2. The CLL-ti'Jenn ion ui Hi. .diclE causes die arming sleeve i.o set .hack against its spring to a 
pusiLkui dear Of [fie four segments. Rotation of tin projectile causes Lhe segments Lu be flrlig uUL 
m! pabidtinn. This allows the .inker spi'iny, which lias been in compression h tfi fores the stri.mr up, 
thereby withdrawing il clear d die shutter locking weight. Centrifugal force then swings the locking 

weight and shutter, thus bringing I lx, d kmntOi hrn with tin striker am] Hash dunnel. The 

[uae is nou armed. 

.1 cimn . -Q n Impact. 

363. Thi 'tlik'ut Cuv.-r fe crushed in. The striker is driven down uild its point pierces the 
[teLunator. J he resulting Hash passes through rlu: I'm- chaEtuil m Ihe magazine. 

Fuze, Percussion, D. A.. .No. 38DC+ 

iS64. This. Euz-' i- used, without a gniiu , under the nianak or zinc allay cap ol the tri-hauit H..E, 

{K..N.P.I shell fur bombard purposes. 

It ts similar to th No. Ilf luat: except tllfif 

(0 T|n striker head is shaped differently; 

(iij flu luzi is ticl ui [ with i stwl >41 fel V cap ■■ Itlitirufactm ; tils cap is. replaced bv a 
light Watertight cover when the fuz.. is screwed into the shell. 

Fuk, Percussion, D.A.. No. £41. Plate 17. 
ikifL this fnze is tnr mu; with . 

(1) 2-pdr. L.V. 3-pdr. and fi-pdr, H-K ■ihoil. 

■lij The " K duvicr wiLh S-iiach C.P.U.C. sht lE and 8-inch S.A.F.C. 

Ir supersede Nn. 131 iii'i'* No. 340. Tin- design mid compuoeilts of the fiu. are shown in the 

II 111 it Hi Li Ull, 

Safety A rrangemenfs. 

3Ht>. The fuse embodies the (olUnviug safety arrange jnents . — 

{i'j The centrifugal^ ojvTntod safety sliLirr i-r ts held by a spring and a detent in such a 

position tbit it Mocks the fire channel between the detonator and the magaziiu. ( 

l?r During flight , the strength of the needle ilis*’ keeps the needle dear of the detonator. 

Adifl# — Oft Firing r 

367. The mertiii of the detent causes it to si>t back against irs spring, thus Deeing the flutter, 

Thi! rufatiun "l the prujertih n.n . 1 1 i,: r - nl 1" topplu and ' h: ; k umler the shoulder of the 

holt Thu shutter Swings open .uiu ts lir: channel conics into line with the detonator and 
with the tire channel of the magazine. 

AitUfn — On Pa f' act. 

36B. Tliu il! - dl -1 : S fonceii into the delcnatrir, J Jn • resulting flash pn-si:, along the fire rharim I 
ol the shutter to the laze m.i^iri i- 
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Fuze, Percussion, D.A„ No. 243, 

Jlii> fine in List'd with 2-prir, H.V H |- -In I! H Eat now been supersudeil by No. 246, to 
which iL is similiv exempt dial the latter emhoiliit; tMav sirrai ijjeineiits. 

Fuze, Percussion, [>.A., No, 245. Flat,- 17, 

’+71 C, Tills rum siipL'FRfidcH No. '-£43 nl ill 1 -, 1 1 ■! L with 2-p;lr. Jl.Lv -hi ll in mtiUiplc H.V. close 
ratine equipments. 

rial.' tl l 'LL|] i and compuii m- of tie ftizc arc shown in tin- ill e- Uu Lion. 

Safety Arrangrwmts. 

371 . Tli-. fijy. • emboilies the following safety arrangements :■ — 

(0 Tin 1 sinker ?- bold away from the ditcmainr by Inal f’Gol him, which art miimed in 
position by Lh> safety f< main 

The Shatter blacks off the firing channel between the detonator and (hi; iiiitgaciiie. 
Action — Oft Firing, 

m2. Till icdtnuiun id tin slu ll otm- Hi- uniiing ring to net back, This Juici - Llo safuty 
roftLlIc over the c«tOI»tur bolder, thus releasing the hfltf-coll^jN. Centrifugal force then conges Ibe 
hnlf-coltstns to fly out leaving tbo strikei &u ppurted only by tin shpor wir* : and the shutter t.> swing 
open against the pressure of its spring. Thr? hole in the shutter fa thus brought into lino with the 
detonator and thr hole leading to the tiiitgazint'. The fosse is now armed. 

Action — fin. l rnpaS.. 

372a. The di*c In the nose is crashed in «nd the striker is forced down, shearing the shear vi ir -. 
The point of the striker pi: res lb: detonator and the resulting HbisJi p;,r,-i through the holry in I hr 
•diiutL 'r aru! h.'iflii- Id the delay ring and thence fn the decy and magazine. The delay arrests Ihf iki-k 
for 0 4iort time, raiLsiing the shell to burst at from two tn six fci f beyond die point of impm l. 

Fuze, Percussion, l>,A. P No, 240, 

373. Thb fug* is for use with “ K " device in shell Hdnch, 15-iddi, JS-inch, A.P.C. or Practice 
prnjtvldes, Ijj addition, it may be fitted to " K " device shell approved tu iw Fll&e No. 241. The 
safety arrangements Had action arc similar rn Fuze No 241, but it lias a weaker creep spring. 

Fuze, Percussion, D.A., No, 251 r 

374. This was the original fuze for the 40 m.m. H.E. shell (Kofcrs) ; it was supers. ■. !■ ■ I I ■ ■. 
No. 255 (descrihfid below) to which ii U - nilxr . except that the hit Let embodies delay ammgemunts. 

I Ik safety arrangiments and action arc similar to those yf Nt>, 255. 

Fuze, PeiCtLssi™, 1>.A., No. £55, Finis- 17. 

375. This fuzv sii|X' rsudus No. 251, and is iisnet for O.iv 40 ni.m. hf.E. Slid! 'linJurs.;. 

I he design and com pom nts oF tin 1 fuze an' shown in tin illustnsl inn, 

A rtioti Oil Firing. 

37ti. (f) The ferrule sot.-, Ixick mi Ll'ie -hock of disL'luirgi' and Lakes the stirrup .spring with il, 

Whim the spring load (•xcuecls tin "sot-back ‘ force ml the arming sleeve, Hi' latter 
moves forward uncovering the twu balls which lie outwards owing (rj centrifugal 
fiMc-, Thu striker and hammeii are left Fnr nad oh in the " anni-ii " position. 

{**j Ihc ahack of disclmrg'r. the oecuad ferrule abo se-la back on to a lead WLirin.:! mlliI takes 
its -rirrap spring with iL, The two parts of the shutter now separate and 11 y outwards 

undi-r ct-iLU ifuf;ifc] Ioro : ibis allows tin*. detonator pullet, m ilk uHiiiri o.t the ipnng 

f.u move backwards and come into contact with the taco id the str-mmed ping J'lv 
detenatof pellet s? lnckmi in this position by a pair of collars which, under centrifugal 
force- , fty outwards into an annular groove in the body. 

Action — r.bi ImptMi, 

377. flue [Lose of the fyze is cruiliLtl in and thL hammer drives the striker in la the licLcwAlur, 
TIj* resulting flash Ignites the delay compositjon, the lead juride axd the C.E, in the dctonfifi>r pdlct ; 
the delay composition giv.is a ahart delay. The C.E. in the stemmed plug h ignited and di-Ion nti-.-i 
the C.E, or Pontoiite in Lhe fuze magazine. 

Fuze, Percussion, D,A., No. 259. 

37b- UTkis flisi ■supersedes Ncs. 251 Lind 255 for use nj Q,F. 4L> nun. II. E. Shell (Bofors), Hie 
contour is similar to fuze No, 255. The fnlernal mechanism is a modified and improved version of tha 
Nl>. 246, and the i-afcty arranfifineiita and action art- similar to No, 246. 
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RASE PERCUSSION 

!1% Base percussion fuzes arc supplied tu skips fitted in hkcU. 
following -.is?*, a- follows : 



Hotchkiss 
Small 
Mi diiiin 

Law 



ij./j 1 1 icij 



i IS-inch 
I .!> inch 
... 2-ihth 



f fuze holts. 

J 



Ihcbi: luzes am d- -signed lcl the 



Rase percussion Rises- -come into action when the forward velocity of the sM receives a sudden 
check instead of depending on a blow on the nose of the iuai. This involves the use of a comparnrivvlv 
heavy inertia (percussion) ) Telle L carrying a detonat-ur for needle) loosely enclosed in a chamber, and 
capable of moving forward. The inertia pellet is prevented from making ecu tad with the needle 
or detonator until the forces which rami’: into play on firing unlock the mechanism which immobilises 
it (In impitel the sIm'U loses velocity, but the pt-Hrl. by reison ul its inertia, cunLinties on with 
negligible loss of wlndly and thn detonator strikes the ncecile ; the resulting llaTi igniti ■■ the magazine 
of the fuze. The inertia control action produces a .-light delay in the- functioning. 



381). Safety .irrang- lam-rvls may consist of a shutter ccntrilugal bolts, tb tents or pr- — nr phtti-s. 

PreniatUrH ignition of the detonator during night due ts the "crcrptng action" ul tin- pellet 
under (towk-ration is avoided by interposing a light creep spring in front of the pellet. The pellet 
must compress the crci-p spring before th- needle can pierce thr detonator and the- strength fit the 
Creep spring i> such that the pellet is retained or its seating trilil the forward movement of th ■ ■ shell 
is sufficient ly checked, The greater the degree of sensitiveness required in a fuze, the lighter i- (he 
creep spring fitted, 



Delay Fitting. Plate 18. 

381. Certain large base percussion fuzes incorporate an optional Delay fitting Je.g., Nns. 138 and 
139 types). When the lining, is used u deity, is obtained in tire functioning of the fuze and, thus, in 
the bursting nf rbc shi ll 

Shell using fuzes with a Delay Fitting an set Delay or Non-Delay by means of a Slitting Device 
In the base COVt-r plat* ul lln: shell or No. y Trader covering (lie fuze. 

Wwn set (o Dday, pressure from the propellant gases is admitted to the pocket in tltc base, 
cover plate or No. 8 Tracer. Tin- pressure acts tin the cupper gis check plate of I hr shell, which forces 
the pressure plate of the fuze forward, causing its tapen-d. spindle to fit into a recess tti the open side 
of the flash channel and the flash channel is tfius blanked. When the percussion arrangement, =5 oE th. 
fuze function on Impact, flash from the fuze detonator passes through tbe unobstructed flash channel 
in flic Delay Fitting which arrests it fur a short time bi fora it reaches the fuze magazine 

Whm set Nan-Delay, gas pres&uru is excluded from the pressure plate. On impact flash from the 
detonator reaches the ignition chamber hy |:u--hiil over the head onf 
setting, 

T( Sft D {Delay) ihr. plug is turned in the direct inn indiCiled by llie arrow until iL is flush with 
fht base enver plate and hack against The stop screw. 

To Set to jY./A (iVoM-DWay'l 1h" plug i- screwed hiiid luimr in the direction indicated by the 
arrow When setting to N.D. it is important that the setting plug « tururd ns fin as possible iu the 
direct.cm indicated by the arrow, and that nothing other thnn Key N r r.\ 88 is use. I in the process. 

When shell wktS this type of Setting Device arc embarted the setting of the Plug should hu 
checked by visual ■ ami nation. When set Delay Liu- chamfer id the plug i- hard back n; Must Tin 
Stop screw. When Eft Non-Delay the plug intrudes about 1/IOth rath into the cover plate and two 
to th^o threads are visible 


The functioning < I Nun-Delay arrangerru-TiE h in tin- fuzes will he inip:-in .I if aJfcr.iiions ru rhe 
settings are trade frequently, and these should be ordered ai seldom as j> l-.1 

(2) -1 if i'i'iai g4x m&dMttg Cuppt* Sere n rir iitf bate taU# filatt rjt ,Vn ,9 r raver. The key slit 
m the htiLil at rise copper screw is in the form nf u squarr- rw.< -k and Key Nn. I .SO j-, 
-peeiullv pim-ich I In mien of remove tlv «oirw " For Delay Retnnv-" Screw " and a 
Directing arrow lo-urn-spo. tiffing tn the right-hand threarttfit screw) nrt engraved otl the 
cover plate. 

When the ri quiri-merit is Delay the screw rcmqveil 

When l|i. lequirement i- V«)i Delay llu vcrew i- 1< fl -•■r i H-.-d IIA ftD HOME, or re-Luscrted. 
ificrovo removrrfl fi i the Deta m si-tting should bt- carefully [ni-iiivv,I fru ri inset'tio when (Vie rc- 
qfrirement is 


Fuze, Percuss Eon, Base, HoEefiki5s, Mark IX. Plate 18. 

3S3l This fuze is used in 3-pd.r. and G-pdr. pcrlntcd sLei I powder filler.! hJh- 11 and also in if pdf. 
C.F. shell. 

the (J*. -i.^31 an.l conipi m-nt- of the fuze me shown in llu Hhistration. 
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The percuss ton pellet comprises a brass cylinder filled with lead alloy in which the needle holder 
and the mtedte are embedded. The needle holder iuad the jjJifftussifiJi pellet ca limit move and the creep 
spring is held in compression. 

Safsty . Irfattgetiuniis. 

$84. The fuze embodies the Id Lowing safety arrange mcnis ;— 

E| Tin- mvdlr holder i-, i mbinhScd firinb in rtir pi-svij'-Tui prlh ! t mid rln p:iinl of do- 
needle is level with the- lop n| tli*-- jn-ll*-l. In Him position the -point if the nf+dle <-.m.iH>r 
reach the detonator, 

(2) After tiring and during flight, tin nn ill* is kep rlr-imf the rMonatnr by tlio ciy-p spring. 

A dwn—Qtt Firing, 

3SS-, The shock of discharge causes the percussion pellet to set back over (he needle holder, 
The ailov at the bottom of the p ILi-i cushions la^nmsl lie bottom nt (he fus* and a portion of the 
allay is dovetailed into the undercut recess.. This forms a weak connection between the pnrruiuinn 
pellet and the body and assists in checking rebound which otherwise might cause premature action. 
The creep spring expands and assists in holding the pelk-t hack. I hi Inzn is now armed. 

A rfiflK—flu fmtpMt 

LtHts. On impact the percusstnn pellet sais forward and overcomes the connection formed by the 
dunttailing of the alloy into the recess and the pressure escorted by the creep spring. On setting 
forward the percussion pellet carries with it the needle holder, and in consequence the needle pierces 
elif detonator. Tin- resulting flash passes through th* ffusbi hole in the cap and ignites th« fiiiiii,: if 
the shell, 

jVe^F.--Owiiig Ip the small space available and because shell funnel villi dilfen.-nt [.nt Nos. may 

lie supplied in thr .vum- box, the Lot Nos. oE these fuzes n mntlwl tium rV.rkilu; of Ixitli the 

shell and tin- boxes which are marked ’ fuzed " only. 

fuse. Base, Percussion, Nus. 54)0, 501,. {Phiz I Mi 5133, UTid 551, 

$87, These " Medium " eliz- detonating fuze?, are all simlar in design. 

No. 501. 

No. 5ftl fuze, which is illustrated in tin Plate, embed es llu principles employer) .n ill Medium 
base fuzes, and its design and enrupon in- arc typical of Mu -w*ries. 

This fur- is for use with I2 p:li lo 5.25-inch S \ i'. -dull unrl supersedes No. 5 <ni 

No. 502. 

No. 502 fuze is similar lo No. 501, but has a weaker dtp spring. 

This fuze is fur Ltse with 4.5 -lLllTl. -1.7-inch [62 Ib.’l and 5.25-incli VP. shell. 

The Tia^e of the fuze is painted Ytffafr, 

No 551. 

No. 551 fuze is ■ im.ilnr to No. 50L. bur Inc n weaker creep spring, 

Tliis fii/- is for iHe u-irfi Iroinch C P shell mid 15-inn H.E., ILN.F shell, 

Th-C tin?.: of the. fuze is pointed White. 

No. SST Mark I I is in supply and has n. large magazine. 

Saftfy Affiwgemrrfis. 

flSb, The fuzes embody the following safety amirtgemutl? 

(i) The inertia pellet holding the detonator is prevented from moving forward on to the 
needle by the upper and lower nenfrifug; I bnlrt Tin iippeT centrifugal bolt is held in 
position by the delent. 

• r £ i fn the event of I he detonator firing accidentally before the fuze is imicd the Dash will 
not ignite the main fLlling as 

fo) The flash hole in the inertia pellet is blanked by the masking Loll. 

[f>] The pellet seating on the base of the chanbor forms a gaslight joint. 

(f| lhp sealing tjall blanks ofi th-- dash hole in the body. 

Ai'hfl— On Firing, 

388. Acceleration of the projectile causes the detent to* set back against its spring; centrifugal 
force cause? the detent £r> topple. Lacking itself back under (he shoulder id tin detent TioLi The upper 
centrifugal bolt, the lower centrifugal holt, together with the masking Loll and the scaling bull with 
its retaining holt , fly outwards. The pellet, is now held away from the needle by the creep spring only, 
anil the flush channel is clear with the exception of tin scaling nr the bottom of th*. pellet. The fuz, 
is hilly aimed, 


— - 
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3$H3 r The pellet is earned forward fiy its own inertia and, uvercumisig the creep spring, carries 
Hit detunatur on to the ruddle. The coned front end of the pellet jams tightly in the mnemn^ 
ei] Lraltof: of the needle cap ami prevents, the pellet rebounding- The flash tram the detonator passes 
nlong the flash channel of the pellet, past the masking bolt and into the bottom of the pellet chamber, 
the flash (Iren passes the hall through the cross channel to the perforated powder pellet, and ignites 
the CE. filling in the ignition 'chamber. The pressure and heat from the explosion. cl this. petlet passes 
to rhi C.E. in the vertical diann'3 nml the C.E. in ||. L in the magazine. 

Kuzc, I'erCUSStOtt, Base, Sos- t Tp3 , 34i> and 480, Plate 18, 

\y\. These " Large |f size detmuiting fuzes are all simitar In design. Their main difference is tin* 
:=Li-i«rtpLk "J the creep spring ; fuzes u&ed in (lie larger calihri shell have weaker creep spring';. Tin* 
fii/.c- inetirpomtc the optional delay fitting wfrrtse setting devices arc described in par<t. 382. 

No. m. 

fin. 48l>, which is illustrated in the Plate, embodies the principle employed in all large liase 
fnaca and its design and components are typical of the series. No. 4itt) is us^d with flinch C.P.R.C. 
i,»r C.P.C. shell and supersedes Not. -379 ami 479A. 

No. 139. 

No. 159 is used with A.P.C. shell 8-indi and above and with J 5-inch C.P.C, shell; it super¬ 
sedes Nos. 158 and L58A 

No. m 

Mo. fuze is used with 8-iu* li S \ l*.< shill it supersedes NT*. 845 and 345 A. 

Safriy A rrtwgcwfntr,. 

r^. IT:«- fuzes embody the I oil owing Rafvt} Li trangements £■ — 

It) Ihc Lin-rtia pellet holding lie- h|i- tonal or is prevented from moving forward on to the 
needle by upper and tower centrifugal bulls , the tipper centrifugal holt i- licldj in 
position by the detent. 

[rij in the event of eh.' detonatin' Iking accidentally before the fuze rs armed the flash wifi 
nut ignite tin- main fitting as 

Uy) The ihi-.ll t:iih. in the inertia pellet is Uanlceil by the making bull, 
iei '['he pellet seating on the base of the chamber fulfils » uas-tight jninr r 
|■■ i The scaling bull blanks iff the Hash hole, 

.drtii/i! On Firing. 

390. Acceleraiion of the project Lie cause? the d^tcht tr> sat hack against its spring-; vi-iL«ril'ugiil 
force causes the detent to topple, locking itself back under the shoulder of the detent hole. The upper 
centrifugal bolt, the lower centrifugal holt, together with the masking bolt and the sealing ball with 
■ h: i'i mining hole, fly . ■ 11 ! ’.'.'.l: . I. TIk- ] i■ ■ 11 ■ 1 i'-L dow tiiiLI ^ wiiv from th-e needle 3iy the creep spring- only 
and the flash channel Ls dear with the exception of the Seating at the bottom of the pellet. The fuze 
is fully armed. 

Acltn rf — flit Impffti .Sr"f 

;94. The )>.1U t - eanh-rt forward by its own inertia and overeryming the creep spring, it drives 
the dstomitor cm to the needle. The caned front end of thegmte pellet jams lightly in the narrowing 
entrance of the needle cap and prevent", chi; grazi- pellet reboundmg Thi- flash from the detonator 
passei along ill' Hash channel] .'l the pellet and part tin 1 making holt into the bottom of tho pellet 
chamber, along tire Opts side of the cross channel to the delay fitting and thence to the perforated 
powder pellet and the ignition chamber. The pressure and icat from L he explosion of tfir powder 
pslkt passes through the small hole in the screwed plug and brings about the detonation of the C.E, 
in th: vertical channel and the C.E. pellet in the magazine. 

/J-cNflU—O k I'w^act —Set '' Nan-Jjt l&y ." 

386. On impact flash from the detonator reaches the ignitum chamber by passing over the head 
nf lb- pressure plate in the cross channel and thus avoids the delay fitting. 


CH. XII—SECTION 3.— TIME FUZES 

T in'ic- fuzes, (except No. 4 '' 21 <1111 bo set to function at ii predetennmed 'ini" afti-r firing, 
rh^.ft fuzes an. iJiiSL-iiii.d : 

1 I) f in--' ('..rwHi.iit'riii or Powder Burmng FaZcs. 

(2) Time Mtchnrtit m ol F i^-ss. 

With Time ]■:» •• rfi. spao ■ between the rings {i.f., bet .■ n Hi' 1 cap fl.ml top ring and between 
the body and the bottom ring), sui-scrcw holes, safety pin hols and 1 h: tiscapt' hoi discs are covered 
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wilh '' watutpIMif craii|Xi$iMnn," (t i- uKV-nlial Chat waterproofing should not tx destroyed, as it 
enables tfci! tuxi> tn retain its serviceability. 1 astmcLion> fur dealing with <uiv fur-' whilst' watcr- 
lightftrtis may have bwrit impaired are given in N.M. & K-K. 

TIME COMBUSTION 

397, Tim- CmubtudioTl furi ■ are ilJustrutuI in Place 19. Thn fu?.r a mnisi si essentially of ,i hodv 
Containing an ignition arrangement, Iwr • ring- Hilled with fuav powder) Surrounding a Central stem 
and a magazine below tire rings, The arrangement I nr igniting ihr luze powder consist * of o pclkt 
which carries either a detonator or a needle. On firing, the pellet sets back anil the needle pierces the 
detonatur ■ the resulting flash ignites the fUlfffi powder wh-rny?. time? of burning will have been nagnlatt-rd 
by (he sluing. Wien I'h: onjrftrt length ut fuze powder has burned, a Hash is conveyed to the fuze 
magazine. The explosion of the mfiguriue causes Ihr -.til'll i,> Inn-:r oilhn by direct ii.nilion i.-f she 
shell fiElmg i-r throrgh the medium nt a geinv, 

398, Safety fi rranfl RTrmri m comprise : — 

The needle and detonator am Iwpt apart untd the gun is fired. This i- effected by 
holding the needle pellet tmd the drtnuaLur hnldur apart by a helical spring OT u si.in H| > 
spring. In ilHtit; fnzos i safety pin,, to be removed before tiring, is alsn prwiih :l. 

(if. VVhib ilie fuss is set to " SAFE " accidental ignition oi tlie detonator will not ifcjriit 
Ihr f.i".c- magazine, as the fin.- channel to the magnzLne is blanked by a solid parti mi 
on die buUom (revolving) ring, Ignition nf the detonator will ignite the tap ring 
which will hum out without igniting the helium ring. 

Fuze Powders. 

399, The compositions filled into the annular grtioves in the time rings are termed “ Fuze 
Pcwd«7i.' J They are usually ordinary line grain gunpowder pressed into the rings under oCrtnin 
specified pressures to gU'C a definite time of burning. 

Ouit ring is capable of being revolved ot» the fete body so that the length of time of burning of 
the fuze powder may be varied. By this means the fttzfc may be set to hum far a. fixed time. 

4IX.I, Sr vend clash's of fuze powders are used ill Naval Sendee on.I nrr distinguished by names 
indicative of the Liire takin by such powrlrrs tn bum through No, HU run,- ring* or by mimberi, 

401 Powders in uae are :— 

(») mauds jxwdar .—For time rings of Sri. 80/4-1 fuzes; also for the top rings of No. 
192, No. 124 and Nu I9K Mmi*. 

ft*) JO gfionds jNiwdw . — For the fime rate?- n£ N-.i 181 and for til lop rings* pf Nu. tJ3 fuzes. 

I'j'n) R D, 203- this is a 3'mg burning powder and is used tor thr bottom rings of No, 93, 
No. 124 and No. I9S Wes. 

i*j; S.R. to 4 - — This i- y, short burning powtlcr nf g. -:hI tugulariLy and :■• -’::-*l h r filling the 
borttiri rings of No. 40C) fuzes (top ring lvus no h 11ii\p; 

(ii) S.R. ? 2 ?.—This is, a £5 M-conds jinwdur nf gond regularity and L- used fur filling bolli 
top and bottom rings of th. In rest Combustion ivy* Time fiitt? 

40-2, Some fuses (e.g., No. 93, whose lower ring is filled with R.D. 303 composition) arc dbifioguiidlcd 
by having the low:, r i iug coloured red, 

With tine oX< 5 ftptiun of R.D. 202 compositions, Hie slower burning powder!; arc mure difficult to 
ignite than ihe faster burning powders •, they an: 1 ulwj mmv hoble t.• stop burning during flight, 
especially when fired lit high unglivs. 

Both the rotational velocity nf the -It-II old Hi attenuated pressures. x].K'rielKvd al high altitudes 
affect the burning d fuze powders, Hie higher the -.pin and the greater the angle of devattoTi, the 
longer is the time of bui ning obtained. Both of there causes Ii ive the rffecl u£ iiifreasuig the difficulty 
ui keeping the compei&ition alight, Thu.-., it b necessary dally :fuzes foi ihe smaller guns and 
for high angle ammunition) to use (1) quick-burning powders which contain a comparatively low 
percentage of cwhoo in the charcoal used, or (2) a powder which is very hot burning. Thb is the 
pre-Muit practice with No. 192 and No, 198 fuz-eS. 

Cumposition R.D, 202 (in which length of burning has been achieved at the expense of accuracy) 
is adversely affected by the barometric conditions met with at high altitudes. With modern powerful 
A, A, guns "at high quadram elevation an occasional blind must therefore h expected. 

Tensioning und Oumpifig. 

403. In must fuzes the cap is screwed down bo that the torque required to movn thr time ring 
lies within dull nice imits. and thest- fuzi-s an 1 known aa " tensioned tuzv:;." 

Ill a few older fuzes the rings arc* tightly damp-il id position. Tin.* fuzes are known as 
" clamping fiLzit." To move and set the rings of damping fuses (be lop tap nr nut must be t-ased up 
the .bottom ring meved tn the required setting and the top rap or nut screwed down tight. Fuacs 
N<j. IFl noil No. 9® are dumping fuzes. 

The rensisMiicig Of damping of the ring ui Time fuzoa ' that the setting is not accidentally 

altered. It also guards against: any movement of the rings when rutaCiunal velocity is ilflftrfd tdr 
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ClLe shell by the riding Of thr- .gun. jf heavy vibration b experienced ti.Ltr setting at pro-set fuzes tnay 
alter, [f pre~settiugi$ essential the setting al such fuzes is tu be checked at frequent fobHrvab, and 
in ary case after heavy vibration ha=; occurred. 

4(W. file tnnsicmng of the time rings nf cnmhustiou time fuzes may alter owing to varying 
dims Lit conditions 

ii’ Willi norm ally tensioner! frizes, (III- tenai-oning may became cither grcsilrr r>r li>«s, 

(‘0 Wit Ft damped fuzes the tensioning tnay decrease 30 ihal the time ring can he lurried 

by nnrnial application of fuze setting key. If fuzes arc fired with co.aritivriy lima' 

time rings there will prnh ibly be irregular results or premature burst*. 

4l'6 Where the Leri SUM ling is less than t'he Standard Laid down in the ivxl paragraph Uiu fuzes 
may be retensinned :>n beard. a-. described below. 

'[Ill- Standard pf tensioning to be maintained is t— 

in Fu 7 .es as tea para. 404 (f),—Thu time setting ring should require 11 linn jmssun m set 
>vbett using the hand fuze setting key. It should not be possible tu turn the hrm.: 
pitting ting with the linger and thumb, 

;ti i Dqzi‘s as ju jCsra 404 («!v—Wuh clamped (uus it should not |>i possibl to turn rlu 
tim * siting ring with reasonable pressure llitng the band fuz«- semei; key. 

IfmfFUiiiaitSJfif tenitvn 0} fusses., f?at. 1 ^04 'ri- — 

4 W\ (yl Ease back the two small set screws near the tup .1 full turn each. 

:«"l hit tit.- key provided ikey Nu. 133 fur Fmm Mi is. Ifftand 4<Ki ir key Mu, I U for hu^ 
No.. 401). 

iiiv Hold he shell Or fuse firmly and sorew down the top of the fuze. 

(ri! Test thi ti li.iioii in' accordance with rhe -1 irdard laid ih wn umt adjust f rnt iwsary. 

fi-'ji Screw up thr: set screws. 

(J'J) Set fine tu " sari: " nr setting ordered. 

(■*«') Replace Use waterproofing comp-wition R.D.1154, 

/ fjrirjroriinr.v for damping fuzes * p-.tr.i 404 [ri j :— 

4<)7, Similar action is taken when clamping fuzes to that laid down fur increasing the tension, 
except that thr fnre must be set to the correct setting before clamping hard down. 

Occasional cheeks on the tensioning of thu combustion time ruse should he taken when 
carrying out inspections, If i-: not the policy ten ease rhe ten Toni rig 1 i undamped :u/. ■- which are 
fpp'rer lly Sldf, as 111 ■ stiffness may be due tu damp having penetrated nr currodon b- mg pr+':-,i ie 
the Lime nags. Kst-iig uf Letisiuti in stiff fuzes may lend to pr--mature bursts, 

Fifflt SctUm^. 

The anrnurt of fuse powder to be burned is regulated by the angle through which the 
bottom jilly ii turned, firaduatioi ■ it- cut oti the body of rhs- fuze to enable this angle to U read 
off and oil arrow or lilte is cut on the exterior Of tile movable ring,, or vice versa. The graduations 
OIL the body Lily ;irlii;mry divisions chosctl tu obtain th- requisite degree nf fineness . .i setting : they 
d" not IldcessarEEy represent minutes degrees of arc ur seconds of time, 

409. Fuze Stales are published to indicate the times oi flight corteSf.ditLg u. lie various wltlng*. 

The luoveinem of the bottom, time ring may be [a) by hand, lining tht su table setting key ; iff) 

by a hand setter ; (lit) by n fuze setting machine, S!i>i- are formed in, nr studs project froiari the 
ring tu enable si Lo lr- turned, 

hor haJtd setting With ;l key the position of lii-' slot.' ur studs is of lirtle importance, a- the ring 
is revfllvud until the graduation required appnm-s opporil*- thu- arrow. 

With same typos of hand setter or fuze string machine the posftfoii oF thn slots or stnds must 
be acciiTiibe and care must he taken hi avoid damaging ur distorting them On m.: account should 
they be used for any purpose Other than setting the ring wjlirthe approved kev, setter or rtuchiiie, 

Escape Holes. 

410. In all rime fuzes (except No. l&fii thr time ring* have radial exhaust channels or escape 
holes through, which the gases gen. rated may --scape into 1 he atmosphere. These escape holes an 1 
closed by escape fisife discs. An effid cut seal r* essential tu prevent direct access ct burning gas at 
high pressure from the gun [which would cause a premature ht JShsIi ovc-f'l and also to prevent 
moisture reaching thr COmpwjEfian during storage. Prematures arc rccadoruiliy expr-rivin ed in siib- 
csJibrc guns with No. 124 fuses, when flash from chamber gases eaters the escape holes after the discs 
have blown off but before the projectile is clear nf chi.- parent gun, 

Fuze, TirttCj No. 125 Piri? If). 

411. this fuze is for usi with 2-pdr, to 6-pdr. common nnsit fiisr-ii Midi and lias mperseded No, 
I'M j It is smaller rf i n Ijiii siniiJar in di-aign ;mcl acdotl U So. H4S. 
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< h. xii—SE f troN a 

The flash channel between the detonator and the top ring is filled with mealed powder. This 
eki-s a slight delay in the lighLing up -f the tnp ring amt is inl -mloit as a guarani''-’ against die vhnll 
hunting in it" pnh.nl jguii when ur*d in mb^catibre guns, 

The bottom ring has ratchet teeth a round its periphery to engage the automatic Iwe setter, No 
cover is fittrd. 

Tlse design ami ctimpoiwntr. of rhe fnz- ate shown in tlin- illustration. 

Safety Arrangements. 

•M2, The hue. embodies the [oriowing safety artangeraenta :— 

{*j Use detonator is carried in a pellet Which U held clear of the striker needle by a stirrup 
spring hous’d inside thr sleevis, ■ 

(ff) Accidental ignition of Hue deloitsiLuf will tiut ignite Lite magazine while the fuze is SCL 
” FATE,’ 1 as the fladi hoteg in the rings axe blanked in this position. 

Brfitre Firing. 

4IT The fiue is -s-c by turning Ihe bottom ring unlil the setting mark is in line with the re- 
quirttl graduation mi rise upper ring. 

A diem — On Firing. 

414, The inerlk of lie- ikNuiatur pellet causes il to set back on to llu: needle which piercea the 
detonator, The ramlling Hash passes through the flash holer and igniter tin r.n:mpn.-qrLuii in the top ring, 

i-3 ttion■—-During Flight. 

415, The fu kc powder in the top ring bams round until it ignites the powder pellet in the channel 
Wrtrf ig to the bottom ring. The fuze pnwder composition in the bottom ring is ignited and burns 
until it ignites the powder pellet at the head of the channel leading to the magazine. Escape holes 
are clrilLi if in thi I inti ring:-, or tin position wiser,; tho train nt [xiwcJer is commenced. Kadi hole is 
hill'd \villi a perforated |xwrier jjvllet lnd dosed by a brass i be, which i> blown out and allows the gases 
to escape as tin* powd* r burns. 

.■tdfVrt—On Burnt. 

416, The flash posses along the channel and ignites tlw powder an the magazine. The flash from 
the magazine passes through the k- net! portion in tin ccntr of the closing plug and ignites tin 
esploder. 

Fiue, Time, Nth L98, Plate 19. 

437, This ignfkTous rime fuze is of 2-inch gauge nnrl s n rtsioned. 

The Jiaoed upper time ring is gruduuted 0—122. The movable lower time ring is engraved with the 
itl l mil; mark. 

A* an A .A. hue No 198 has been largely super scded by Nos. 2i'6, 207 ami 211 fuzes, 

41b. Tlit fuze is fur use with :— 

(t") 12-jdr. tu 8-imrh 1:1. E. shell. 

firJ 12-pdr. Co 4-iin.li Slur shell (except 4-iuch Mark XVT). 

(m) 4-iiidi to 5.25-inch Smoke shell RE. 

(&) 5,25-inch and 6-inch Chemical H.K. shell 
(r) 4-iuc h, 4,7-iridi and 5 25-mch Target Smoke shell, 
p'p) 32-pdr. to fi-irsrh H.A. Practice projectiles. 

{Lift} Pl-pelr. Falling Targi L shell, 

The design and components of the iuj«! arc- shown in the illustration, 

The screwed watertight cover must be removed bciors Jilting fujw in shell ■ the cover may then 
lx- temporarily replaced. 

Safety Arrangement* 

419 The fuse embodies the following safrey arraugsini nts;— 

p) The detonator in its holder is kept dear nt 11i- nveiik- hy if spring. 

i’i'i Aocidmtnl ignition of the ifi-lonator will nut ignite I lie msgarim while the fuze is set 
" SAKE " Hie flash holes in the riti|»s arc blanked. 

Refntt Biting. 

42K, 'I he cover i unscrewed Slid removed. The fnze is set bv turning the hrttum ting until its 
setting mark is in line with the required graduation on the top ring, 

T 
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CH. X I i —SECTION 3, 


Adiim—On Firing* 

I'll. Thr inertia oi the detonator holder causes il lu si? back fiti to Ihe needle which than pierces 
the detonator The resulting flash parses through two flash holes and igiiiir* ihc fuze powder in thr 
top ring. 

A chon — During Fliejft. 

•T2!i. The fuze powder in the top ring bum- round anti! il i^uiLLes the puwder peikt in the channel 
Leading to the bottom ring. The fuze powder in the bottom ring is ignited and bums until it ignites 
the powiji-r jji.-llei at the head of the channel leading to the magazine. Escape holos are drilled in the 
riinf rings at the position where the train ui powder is commenced. Each hole is filled with a perforated 
powder pel El 1 ?, and dosed by a hr; i ■ disc which i- blown out md allows the gases to escape as the powder 
tWTTW. 

Atiivn —On Burst. 

11251, Flash i^isst ■> along thr channel and ignites tJi*- powder in the magazine. The flash from the 
niigazinc passes through the weakened portion in the era ire of the closing plug mid ignites the exploder 
or delimit* < the gaine (where fitted}. 

Tin- So. 198e is similar to No. 19K. fjwpt thnr part rtf the screw thread which holds Llie fuze in 
ths itnse of the shell has been removed. The cutaway of the thread allows the fuze to blow out easily r 
No. ISit; fnr.i-H a it- used in certain H,A. Practice projectiles arid tliese are stencilled appropriately. 

Fllcc, Time, No. 400. + 

424 Th.- is. -i. short burning fuze inr use with :— 

(f) 12-pdr. to 16-incfi H,E shell (with a game), 

{it ) 4 inch and Mow (except 54,7-inch) Shrapnel shell. 

12-piir to 8-inch H.A. Practice projectiles. 

The body of the fuze and the safety arrange nu'cits arc similar to those o£ No. JUS, Mark LI 
iPhtU If)), E'wo additional flash channels are bared from the central space round the Spring to the 
i" ' rime-ring. The top lime ring is empty, and flash from the detonator passes straight to the bottom 
ring which i-- filled with S.R.304 fuze powder. 

The total time of burning oi the fuze is 9 ^seconds. To dtetif^uish this fuze from the No. S S-Wi, 
i: ■ lower ring i- coloured with him lacquer 

Fuze, Time, No. 402. Plat* 19. , 

425 This fuze is fur ilhi with Shrapni I sE)i::i only in ]2-pdr. HA and H.A./L.A., 3-in-rh 20-cwl. 
and 4-inch (Mark XIX} guns in D.E.M.S.. Fast Liners and Oilers. The fuze mud nol he Used with 
H.E. sliulf. Tfcg design and components of the fuite are shown in the illustration, The time of burning 
i-: li> i -I -ii that the -in '! i- -. xpluded at SOU \-aids range and no fuze-setting is required. 

■S^i'f/y i rrcwgtMwnfc. 

ILK). 1 : ■■ detontiLm - holder . ■ helil uwny from 111'- -Hril:'-r jv-.- ■ hv inn i-pritif;. 

Action 0 ri Firing. 

Vtf H i- I tnnal it holder -rts back against thi spring and the nrodk- piem-H the detonator. 
.-IoTtVjk -During Flight. 

4!2#v Of flash from the detonator passes- through tin tlasli channel and ignites the delay oim- 
pcstlioii which causes a certain delay before igniting the powder pellet and magazine. 

TIME-:, MECHANICAL 

421), The mechanism of Llrii type of fuze Is designed to tun at a predetermined rate after the fuze 
i? united Vi the rate is little iJfi-r.trrl by the rotational velocity of the projectile in which k is tired, 
th: time irf running of lime of burst is practically constant in any typo of gun. The design is cafsLhlc 
of being used in nearly all eqfdprdent^, provided the time of flight is known, even though the range 
• ii iU; di ".- not include a scale for the actual fuze. The mt.-thankaf time fuzes in supply arc Nos, 206, 
207, 211 and 215; they differ only slightly in design. 

Fuze Setting. 

4&>j Tutu; Mechanical Juan* ate tub ncled to bn set primarily by mechanical fuze setters, and ilie 
;i; I pat ions provid .l secondary means of setting by eye with a hand key. 

Hie bull} 1 PL ljriht! pitlLU is-gj.il,] UuIllI L!J-. LillJ Lady ft Dm CK»tU 21 TIjL- khWL'tl belling ,lI wJlicdl llu.-sc 

fuses win function is 007 ; with fuzes hired with the muzzh safety bridge piece settings less than this 
will give blinds, 

1'uzra arc si t by rotaLing ill-.- dome in a clockwise direction viewed Crum I hr point of the fusjo 
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CH. XIr— SECTION a. 

430. The tuxes are issued setsafe’' and mttst be in this, condition before using the mechanical 
setter, IF a fuze is disturbed from the safe “ sotting, jt must be carefullv reset " safe " before it is 
set by a mechanical setter. Small reverse settings to adjust over-set fuzes may be made, but main 
setting must be in a clockwise Hired ion only V\yj.m are not rompronirrerl by Min/ :mrl may be 
reset o number of times if required. If heavy vibration is experienced, the setting of pre-set hize- 
may alter, li' pre-setting is essential flu- setting of such niitos is to be; checked at frequent intervals, 
and in any case after heavy vibration has occurred. 

Although the most satisfactory setting is probably that done bv the mechanical fuze LCer, good 
setting to the graduations by Eiand key is ptssible if care is exercised. These graduatiotja al&O form 
a rough check for the mechanic»J setter, ('articular care is required when petting with u hand key. 
The key is marked with an arrow to indicate in winch direction to rotate. 

it is important to unsure that the fuze is still set " safe " after the 1 removal of the cover, especially 
when it hn& once been set, 

431. The safety arrangements are similar to those in Percussion D,A. fuzes. and differ fundn- 
mentally from Combustion Time fuKS as no detonator is struck on tiring the gun. 

432. 

433. Consideration has been given !■■ tin 1 usi: of lime mechanical fuzes L’sr bornburdiuenl, ilS this 
wmdd stn&pJify drill, mid the -npfHy of fuses to ships taking part in assaults, TifSps have shuwn that 
under i :isy conditions n. time mechanical tuzo will function on impaci. hut at small angles of descent 
or on soft ground there will probably be a high proportion of bliiids. 'five shell hurst is caused by the 
crushing in of the head and nnai, thus firing 1 ti > deton.if.or oi the Luze or game, and this train, of action 
must email a longer delay than when a direct action fine is ciflph yed, Whereas fapitl InltlaTloto Is iTlOHt 
desirable for bombardmenc shell. 

434. Whenever possible, direct uctiuit Ju/us should be used for bombarding, blit whim rim guns 
that are being used for bombftldment nnist also h« at immettinte reajmess to repel aircraft, the ink: uf 
time mechanical fuzes is acceptable unless a large proportion, of the target Li soft ground. 

For foxing and unfuxmg slu II. {see par# s. 437 amJ4yHJ,. 


Ftasfin Time, No. SMfi. 

435, Tlik Fuze is fur use with r— 

ft) 4-inch fo 8-in.ch H.E. shell (with No, 3 or No, 1(t gains). 

I'A'I 4-5-inch to 5,25- Inch Stm shell, 

(fiVJ ft/25-i iii'li onrl below Target Smoke- shell. 

1 J-r.'J 4-inch t(i S-iilch H.A. Practice projectiles. 

Some difficulty may be experienced on removing fuzes supplied in the cyltrtdi-rs No, 202. ’Should 
ibis occur and the fuzo cover become unscrewed from rhi- fuze, tli- fuze jr-ifll mmsl be wigm-iml 
from lin cylinder by means of the fuze fixing key. 

Tilt' mechanist!! is similar to (hal of the No. "21 1 fuze [Platt zr?}. 

Qfl iiTlpuct with thin, steel plating fuze No. 20tt with a No. 9 gaiuc will also detonate the shelf. 
As. short ranges th- gain detonator will Ik actuated by the crushing Ftt i I Mi fuze h«iv on n if ri«- 
fuzes sire acl " SAVE " : at longer I'linges or at oblique impact ii is rlesiraJik' that Iliki-s should be 
-et in Ivirsf well beyond the target. 

For instmerions tor fuzing and un fuzing shell, see pata. 4 $}. 


Safety A rr&jij; entente. 

436. The fuze embodies the following safety arrangements — 

(f) The striker is kept away from the detonator hv l cam-shaped foot which reals on a 
pi|hr. Should any fault m the mechanism allow the foot to come oft Th* piltji before 
[he fuze it rotated, further movement of the Strike) towards the detonator is arrested: 
by the centrifugal safety catch which engages tkc foot and becomes locked Suh- 
stqiLcut rotation rrf the fuzz 1 will not free Ibis luck, and a fusee' tired tn this condition 
will be blind, 

[H) During 1 flight, the centrifugal safely caicEi opens mrl dons not interfere with the striker 
which h released after the passage of the “ SET time. 

fill) The clockwork rnwhLuiisru cajuiuL be atuittn] vfJwiU L].lv fuze ii set "■ SAt r E, ,J as tbr 
trigger safety cilch prevents the trigger Emm setting back And freeing the hand. As 
long ar« tfie fuze is Set " SAFE " the trigger safety catch is retained umL-r the trigger 
I iy ■ Mud which projects from fho inside nl the dome. 
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CH XII—SECTION 5. 

|:r! .Vp 206 Mark ft fu/es have been introduced into tin service and have 9 device Con¬ 
sisting of -A bridge piece which prevents the hand ol the iduekwork medianIstri :mm 

rising utiliI the mechanism :i( ltu fuze bas run approximately one second This 

prevents premature bursts occurring just inside the muceEt of the gnu. 

Effort Loading. 

437. The watertight cap is unscrewed and removed. The dome is set to the required fuze- length. 

This operation shears tin dome shearing pin siiad also allows the trigger safety catch to come out 

from underneath the Wfegw, 


drJtpri Oit Firing. 

4dS. (i) Tlu- locking ring sets bark, sli-urii'u; the simll rivi L- by which it as held, and it.-; bottom 
. dgc is cut into by Ltn lucking pins m I tie bust piece.' As ri.n lot-king ring is keyed tn 
Lite dome any further turning of the dome relative! t.u the base piece is prevented. 

^ The trigger sets hank and frees the hand (hns allowing the mechanism to start, 'I he 
hand revolves anti-dock wise, and the hand spring continues to force it against the 
underside of [fie hand race, 

i/ni I hi rotation of the projectile causes the A-ntrifuga] «nfi ty catch to swin y out clear 
of the cam on the striker. 

Action -During flight and tm Burnt. 

439. The hand revolves unit it cornea in line with rn.- gate in die hand met?. The hand spring 
brees the hand thrbngb the gate and the end of the. striker lever is released.. This allows the striker 
to turn so that its tout drops off the pillar. The Striker spring forces the striker down SO that its 
point picnics the detonator, Flash from the detonator ignites the powder in Hie magazine. 

Fuze. Tune, No. 2Q7. 

440. This fuze is for use with the same shell as No. 200 faze and also with 4-inch, Mark XVI, 
End 4.5- inch to 5.2a-sisch Star shell, and -I..5-inch and 4 7-inch Cli rtiiCilt HE. 

The fuze was introduced as a strengthened farm of No. 306. but is now being superseded by No. 
£11 for H.E. shell, 

The Safety Arrangements and action are identical to those of No. 306. The Nark lit design is 
fitted with a bridge piece, which prevents the hand of the clockwork mechanism from rising until the 
mechanism of the fuse has run approximately one Second. Thi* prevents premature bursts occurring 
fust inside the muzzle of the spin. 

Fuze, Time, No. 211. Fiait % 1. 

441. TTie fuze can. be used withi- 

i'l'j -1 i li rt. to H inch II.E. l4li41. 

Iii |i &25-incb ami below Targot Sjiioko shell. 

This i-- a detonating fuzu embodying a. gaine ; it is superseding No. 206 fuze in all H,A, equip¬ 
ments in which the combination of No. 206 fuze and No. 10 gafce is ripfprovnl. 

The design and components arc shown in FUtU 2t\ The mechanism is housed lower in the 
liody than rlv No. 2HB fuze Lu improve the strength nf the fuax? and its abiliti u< resist stresses on 
firing. 

l 7 or instructions for fmeiner and unfuzing shell see punt, 437 and 4KH, 


Safety Arrangements. 

442. The fuze embodies the following safety arrajiganen (s 

Jr'j The >triki‘r is kept away from the detonator by a enm-shaprd font which rests dn a 
pillar. Should any fault in tlu: mechanism nLLnw the foot to come off the pillar before 
the fuze is rotated further movement of the slrlker towards the detonator U arrested 
by the centrifugal safety caLch which engages the tout and be tome:- I nCketL Subse¬ 
quent rotation of the fuze will nevt free this lock and a fuze fired in this ■condition would 
be blind. 

(ip) During flight the centrifugal safety catch opens and does nut. interfere with the striker, 
which is released after tho passage of the “ -■['" lime, 

fm) Th- centrifuenlly operated shutter blanks oft I lie passage bet won tho detonator and 
the magazine. A dotent holds Ihe sliUtte: in fin " SAFE- " position* 

(j'ti) Hie bridge piece prevents the lumd 1 1 Hu clockwork mcchruikm frotn rising until the 
mechanism of the fuze has run for approximately one second. This pm v> nts prenuiinre 
bursts occurring inside the muzzle ol lliC gun. 











CH. XII—SECTION 4. 


Before Leading. 

443. The watertight cap IS unscrewed and removed, The Euife LS Wt by turning the dame Lo the 
reqi iced fuse setting" this- operation Ik-jt-- ill dome shearing pin. 

AtTi&tt On Firing. 

444. Them are two series of actions, liainfily, those caused by set-bark (which occur sinnil LA neonsly) 
and those caused hy the rotation of I In project]I . 

In the ftr'd series > ■ 

(t j nil' locking wvights srt back mid Force I In ocking pins into the space betWiM l rt (he 
dome and the body, thus preventing any further relative movement between [hem. 

(rfj The trigger .»■•'.> I>:iole and in i»s the hand, thus allowing (lie rnecftaiVLsm to start. The 
hand revolving anti-elackwirc alul the timid firing continues to force 3t against till 1 
underside of Hit hand race, 

[iMl The detent back ngain-1 its ‘.prong and frees the shutter. 

/u the stvr.'Pi d series — 

(jj The centrifugal safety catch swings clear, allowing a free passag* fi>r the foot on the 
tinker when if drops off the pillar. 

[iff The dnfent topples and locks itselt back Under the shuttldar of the detent hole. 

(tit) As the shutter is no longer held by the detent it slides over against tfoo pressure of the 
shutter Springs into the armed position. 

Action — DuHt i£ flight- and -nr ttjfryf. 

445. The hand revolves until it comes into line with Hie gale in the hand race. The hand spring 
forces the hand through the gate and the end of the striker lever is released. This allows the Striker 
to turn so that its foot drops off the pillar. The striker spring forces the striker down and its point 
pierces the detonator. Flash from flv d tnnator igniLt - lie- I. ,H. in tile d-.. omitd channel in the shutter 
and the magazine detonated, 

Fuje, Time, No. 215. 

44fl. This fuze- i? for liso with 4.5-imh to v’Lt'i-iiieh St.ir do II. 

The safely arrangement and action are similar to those, of No. 207, Mark HI Fuze, with a longer 
tin r.* of running. (Maximum of 8fl sooemrhi.) 


Cl I, XII— SECTION 4 — TIME AND I'ERCTJSSION PttZ&S 

447. These arc Tirm fuzes embodying a pen assiun muebanbm which work* on the innrtiii 
principle, 

the fuze will function on Impact before the rime mechanism is due to function or if the r me 
mechanism fails tn function correctly. I ipso fuzes an- obsolescent. 

'Thi safety BjrangKiIH III-, a ■■ del ailed in die dCSCi'ipliOl "f tin- No. WT fuze. 

Full 1 , Time, Percussion, No. 93, Mark l- Pints 1“. 

44B. This fuze is for use with 6-inch; to Iivincli Shrapnel shell fr i> * clamping fuze and its design 
anc comjuinmU are shown in I ho illustration. 

Sajsfy A mmgtmettis. 

Hit, The fuze embodies the fallowing safety iiriaugOlll-lTtH !— 

Time Portion —{t) The time pellet carrying tin. d.donator lh prevented from falling >m tin 
needle by u stirrup spring and a >uk ry pip 
(ti) While the tuze is set to SAFE, accidental ignition of Hie rh'toiiuLur 
will not igniLo the magazine ;.> tJi * tlu-h holes are blanked 

ParruSStWl ParliOK .—The percussion lieKmatcre i:-, prevented from moving forward on to the 
percussion needle by a su'd Imll interposed between, the top of the pullcL and thus f&p bj l In 
recess ia the body I?f the tuZe. It is nlsn retained by the stirrup Spring taking under the brass 
ferrule. 

fcfr forr Loading 

450. The safety pin is removed. The cap is eased back (right-hand screw|, the bottom ring is 
...:•■!. pi rhe fuze string ordered and the cup brewed down again, No attempt should be made to 
rep^yce the safety pin once it Jizls been n'ni'ivid. anil if nut required fur immediate use, the fuze must 
be removed from Lin shell and thrown uvefbourd. 














GH. XII—SECTION Y 




Actio* On Firing. 

151. Time Portion. —Tin.- inertia of thiv tine pellet causes it to set back through the* stirrup 
spring on to tin- time needle. Flash Irian the detonator ignit- * Ihci fuze powder in, Hie top 
ring and the powder burns as in th,ft Xo. H*S fure- 

PerCUtsivH Portion. Thg inertia o( the ferrule causes- it to set back, straightening mit the 
anna of the stirrup spring aisd exposing the holfl in the body ft) line with fltft Steel b;ill. 
Centl ifugal force imisr-i the b;d] to fly uul into tills- hole. The fuze is now armed, the- per¬ 
cussion pellet being held back only by the creep spring. 

Action—On Hunt or Impact* 

452. When the fuae powder ho-, burnt the flash passes down into and ignites tine- fu/e mazarine, If 
1 lie shell strikes an object before the time portion has functioned, the percussion detonator ]"■il.-l 
will hfl [ol^ard on t-i rhn pnrcu&sinn needle; tins will ignite tin 1 detonator, Oihl tin n'suiting flash 
will pass into and ignite the fuze magazine, 

4 SU¬ 


CH, XI1—SECTION 5.—UK I LL FUZES 
Drill, Percussion h Direct Action, Fuzes. 

454. No. 45F and No- 230 are in service. They are Converted service fuzes with all OK plosives 
and ignition arrangements removed, or solid plugs shaped to represent .service fuzes 

Drill Tlmt Fuzes. 

455. These consist of converted service ftuias wittL all t*xplosives, and ignition arrangements 
removed, or of specially manufactured plugs contoured to represent service fuzes. They can be used 
for fuse setting drill. Fuzes, drill, timu. No. 206. Mark II, Nu. OT and No. 21 I Murk IN, are pro¬ 
vided with removable rings which COM he replaced when worn. 

Marking of Drill Fuzes :— 

456. ft) All fuze bodies are black, 

(«;. The caps Df 45P drill lusts ait red. 

The portions of time fuzes cm which the graduations arc engraved am left bright. 

(«j) The word DRILL " is stamped cm them* 

ANY FUZE WHICH IS NOT BLACK , OF? WHICH DOES NOT HAVE THE WORD 
■■ IMS LI. " STAMPED UPON IT, SHOULD BE TREATED AS LIVE- 


fH. XII—SECTION 0.—CAINES 

457, Gaines are used with igniforous fuzes (and occasionally with detonating fuzes? to produce 
detonation of the shell filling and are fitted fu the shell directly below the fuze. They are actuated 
bv pressure from the explosion of the fuze magazine and initiate ihe detonation wave which is con¬ 
veyed through the exploder to the shell fitting, 

Gaines are lifted in aLt H.E. shell with 2-inch fuze holes, except shell for 3.7-inch howitzer and 
sht II using fuze No. 211 Gaines are also used in some Target Smoke and spmial Hombardment shell. 
Hit letlei % sifti r u Mark indicates that a Lead Azide Detonator is fitted. 

GalTW, ffo. HI- Plait IS, 

4rW. This gainc is for use with l— 

■;i'| 3-inch to SHnch, H-Ench, l$-ineh (E.N.F.j and 16-inch H-E. shell. 

(if) 5.25-inch and below Target Bmukc shell, 
i'll'- design and component* of tiie gnine are shown in the illustration, 

Sdjtty Arrangements* 

459- This gainc embodies the following safety arrangements :— 

(i) Ti e detonator i- not In line with the needh before firing. Should the needle be forced 
hack bv any cause its point will take in a hole in the shutter, The shatter is held in 
its safety position by a spring and a detent. 

iu'i Accidental ignition nf the detonator will not fire Lhu magazine a 3 the detonator ih not 
in line with the fire chaimel, Should the detonator fire accidentally, the gases generated 
will pass down into the: vent link. 

(iri) During flight, the needle is kept clf:ii' of the detonatoj by Ibe needle disc. 
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Cfcf. XII—SECTION 7, 

Action — Ok Ftrtup*. 

493. Tilt deleut sets buck against iirf spring and frees the shutter which moves, (infer ri 
Lzsri'.Lnii m of centrifugal force, until the detonator is in the centre line of the pine between the ittMle 
and the fire channel. 

Ariitm —Ore Burst. 

461. The gusts produced, by the ignition of the magazine of the fuze fnreo the needle of else ipiim 
hack on tn the detonator Ihe detonator disrupts and starts tie chain of dot ujia lion whirli pai-iwa 
thrnugb thr C.E. in tic ftre channel into the magazine of tlie game 

Caine, No. 9, 

462. This gaint is similar to No. 10, except that it is mantif.-cturid in lead free material, '-rid 
therefore call h- used itt sEll'II filled With higlL explosive containing Picric Acid. 

(taine., No. 11. Flit[* 39, 

■tint, Thi& game is (or use with: 

[0 ]2-pdr- 32-cwr. and 3-inch H.E. shell. 

(«) 4, 5-inch, 4,7-inch, a"!?-inchO-indl fMaik XXLII guns) and 8-inch. Chemical Bursting 

shell. 

The design and components are shown in the illustration. 

Safety Ammgttiwii. 

4ti4. TV centrifugally operated shutter blanks off the channel between the detonator and the 
Are channel uf l he magazine. 

A chon —Oh Fir ing. 

465 Centrifugal force causes the shutter to swine uyct against the pnssur- 06 ils spring, Tin 
stemmed channel in tin.- shutter is thus brought info- line with 'In' detonator ami fin channel of the 
magazine. 

Acfic'H—On Burst. 

•10(3. The gases pjuduoed by 'Em igiutiuu of the fuze magazine cause thi: di ermao r uf tin gxinc to 
disrupt. The chain of detonation passes through thn C.E. in the shutter Luid tie fire channel into Lli 
magazine of the galn-e. 


CH. XII- SECTION 7 — DETONATORS FOR FUZES AND GAIN MS 

467, A " true " detonator is one which on initiation will transmit a Wave of detonation to the 
high explosive filliup of a fuze or gainc. 

The term " detonator " has been used rather loosely and it became customary to refer to caps 
Silled with an ignifernus composition as detonators, 

Both true detonator's and igrtifej-nUs, composition filled detonators arc fitted in fuzes used in Naval 
Service, and to avoid confusion true detonators will be referred to as " Disruptive ” detonators and 
igniferouS computation filled detonator? as " Igmfrroiis " detonators. 

The greatest care is taken to ensure that detonators are currently made, that they an- dean ami 
that no loose fulminate Or ignife-rnus composition is on the exterior, I spite N precautions i: is 
possible Ihal oversensitive detonator? may sometimes be passed into the service, and it is thcm-n>n 
of the utmost importance that detonators or fuzes containing detonators should be very carefully 
handled. 

46S. Fulminate of mercury and igniftruus Coxtipositinns are Enable to deteriorate and to become 
unserviceable with time ; the rat* of deterioration of jgniferous compositions is veiy much Less iljnn 
that of pure fulminate. 

No ago limit is placed oil LJi- lift uE detonators filled, with igniferoub cumposdtiuns or on composite 
detonators filled with igiufcrnua composition and lead azide. A life of ten years is placed on detonntm 
of pure fulminate. Ihe speed <A dekriuratiou is increased with the temperature; uf storage. 

DISRUPTIVE DETONATORS 

46y, Disruptive detonators are fitted in Percussion D.A., and Time No. 211 fuzes and in ail gained, 

The container is of copper and the lilling consists- <■! (i) a top layer of " A " mixtuic Lttd a bottom 
Layer uf lc-ad aside, or fii ‘ a charge of pure fulminate tiE mercury. 

Detonators filled in the first mai nei have the letter ,r Z ,r seifixed to Itieir nomenclature. 

Disruptive detonator? are initiated by a direct blow from a sham hard needle wEiicb causes a 
molL-cular disruption and a wave uf detonation is propagated to the fuze magazine. 
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470. The several types -‘I r|j&rii|uiv. detoNator U:-.J <im :— 


ef-gf&l fl tUtolidiitr (filled hi 1m mate nl 

mercury) nnw superseded M current 
filling By the 5-grain " '/, " 


4-grain detimuku (fillet! \'.b. arid kad 
a aide) 

di-iottat-.tr (hDod fill run.::■[ 

mercury) now superseded for lairrcn r 
filling hy The 5 -grain " Z " 

j -grain "A." detonator (itUed ccutipt - 
siiiuri " A ” and lead azide) 


, 5 -gra 11 } Ael onator (filled A - S. A.) 

6-gretin detonator ijill; hJ C.E, and lead 
■ azldt) 

m-grain defotuttot (filled fulminate ul 
mercury) 

J.K-gruin A fatottttr*r (filled compo- 
sitiim “A " .imi lead ng-ide) 


Nn, 1# iiizc 
No. ISr fuis- 
N<i JS-V Fuji' 

No. 4SF fuzu (Marks II, Vlldl, V3I■*«♦.![ 

xi/n) 

No. lOf fun! 

No. 11 friLj]n; {Mark UZ^i ;■ 

Ni , -I-I fuze jaU ir.,,rk> up 0 :uul in< I ml Log 

Mart X) 

No. 45P fuze (Marks VIII, VIH^, X) 

No. !S gaim (all mark:- up to and including 
Mart IV, 

Nil 44 fi-Liv.' | a 11 marts above Mark \) 

No. Jfi l* fuzfl (Mai'to ttF VIU**Z, 

Xl_, XIZ.'II) 

No. 117 fuse 

Nr. 1 IE, fuze 

Nil. 230 fuze 

Nn.. 230f J tm-'L 1 

Nn. 240 fuse 

No. 24L and 24S furc 

No. ;t30 fuze 

No- 3S0 C fuze 

No. 211 fuze', Nio, 72i) fuze 

Nu. 8 sainc ..all marks above Mark I \ j 

Nn. t); rii 1 1 ' gairit- 

No, 11 gains (Mark I!) 

Nn, 730 fusse (magazine detonatur) as altw- 
■ m to the 5-graiB " Z " 

No. 254 Fuze {Marks If and fV) 

No, 356 fuz-e [Mark I) 

Ntc 2 p,iin' iboth rictonatoi and game are 

.oBso.ftsci'tit) 

1’uzc Bomb Hydrostatic No. 1 


LCKIFERUUS DETONATORS 

47L. IgnifcrETOS detonators igriilf gunpowder by Hash and (heir usual function u u igniti the 
powdtr filling of a fuze magazine. 

'Jh-ese Ji'h irialui^ Contain one of two types o: hll up according to llieir service l — 

(A) Detonators for Base fuzes, the percussion part cf Tirrw and Percussion Fuzes and Nos. 
243 and £4(J Ivictj zjic filled entirely with A ulIjlLlll e. This Lypi.: iff JjUjjig is also tised in 
Fll*es Nos, '206 and 207, 

(H) Special cN-Niijalors tor Time and l h > tunc pari of I lm 'and PffcU’.Sjon fuzes. filled 
approximately hall .nir| li i'| with B mixture and a powder pii! t 

472. A £LUd B Compositions am mixtures Of tin- Julio Wing substances :— 


Ridmuitde >■>/ Mera/n 
CMcntle m f potash 
A iitim-tny sulphide 


A MlXTUHE 

. .. (i parts by weight 
... ti ^arts by wetglit. 
... 4 parts by v. • igh L. 


n uMcriikjg 

11 jjcr Cent, bv Weight. 
o2.5 percent, by weight. 
365 pur cent, by wi-ight. 


Ignifcrrms Detonators, Filled u A " Mixture. 

47;S. Tbisa dL’tonaunrs are made in Lliree sizes—3, 2 a nr. t,7 grain. They are designed in be 
struck by a needle on the top and axe fitted in the lollowing fiz« s — 


■j-gi-ain de!on.,d\:>/ 


S-pfslirt ditan&for 


All medium and large base pnrcussiun fuzes. 

No. 2(X'i fuse l .,.. . , 

In i irns'lNLincul fuze. 

N u. aD7 fuze J 

! iiki.v | ‘> nvo- ii.ni. Tut- Ilctchk 

HI (ir-s Timi! and |>Trus.sinn lozest jicrcussion-irranfie' 

No, yy fMZr Oi^nrj 


No. 243 fuse 
S’o. 24ti fuze 


Will JargiT huki in the detonator. 


No. 72U fuze- With Larger hob io the di'touutur for puncussiotl 

arrangement. 
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IfJnifcTiJus Uetonainrs, Filled " H " Mixture and Powder. 

474- This type of detonator IS used Ttl the time iMtfSDffint in Time, Time and Fcxcusaon and 
inf No 720, Marks! I to Ill. rht-.se detonator* are more squarely shaped Hum the plain EgniftTous 
delinun >r- and ore designed lo 1>" i-lruL-k by a needle; cm thu bnttrim. 

The detonators fitted to the different types of Time line differ slightly in filling and construction, 
but arc all made on the above lines. 

As an example, the weights of explosive tilling in the detonator For fuze No. IS-JsS ah' ,— 

1.1 grains detonating eompoHition " IV" 

I 41 grains of gunpowder. 


CJI Ml SECTION H,—MISCELLANEOUS 

Failures and Accidents with Fuzus. 

476 'Blinds <i " Pr matures " mav occur with : m v -V'|> of hu/ They iilnV itbiw occur 
tlltongh fault ill the Shell Of its. filling $uit£ apart from the misbehaviour of the fuze. 

With percussion mechanisms » blind usually indicates that the main detonator of thr ruz; has 
Tailed to lire. With time mcdumi.iins» it mny mean that {1} the detonator of the jgni.Liug .iu au^cuifeiil 
has failed to function, or £2) the time tings liave failed to ignite, or (3) the time ring having ignited, 

I hr ftne ptwdex has failed to continue btuning or to convey the flash to the magazine. The net 
result Ls the same in all cases—the fuze dees not function. 

Blinds in fuzes may lie due to any one ul a large number of causes -or even to. a combination of 
caniMS which Lt is impossible to determine without investigation. One of the non-technical reasons 
may be the failure to remove the safety pin or'and safety cap. 

Tli* term ‘' premature " applied to a fuze indicates tlint amie portion of e! ■ ■ fuze has functioned 
soentr than was intended, with the result that the shelf filling is exploded prematurely. 

47<C By reason of the Safety Arrangemerits Ul fuaes t premature action of the fuze detonator 
vvi.iL not always result in the premature explosion of the shell. In fnzos, hov^-ver where ihn*' lh 
nothing to prevent the flash from the detonat-w reaching the fuze magazine the premature action of 
thr detonator will result m the immediate explosion of llie hize. A premature ignition of u :u/.- 
dekmatot may result in a ilidl bursting when the gun is 1 f-.iI . :n-. I betn-n 1b, -hill has had time to 
reach rim m'ii-. A similar accident may occur owing to a defective Ehell or filling. 

It is important when reporting prematures to take great care to ensure that full particulars of 

the shell, ill iunt- iimJ tin 1 chiiigt: liitxl in tin gun nr - reported to the Admiralty ; Ihi- will .ble 

lhfl nnftr r tr bo fully jnyi sf ignited ; urf ;,vo d suspicion lieLry* i lircvvn on the fuze or on tin- shell when 
the other is really responsible for the accident. 

Pro (Matures in fuses may bo due- to a Latgt; humber uf Cannes, and it is impossible without thorougli 
mvi'aMqalion to delermint tin;: iiiu^ r>t any nu■ aecidentid i-XpldsioEi 

Firing through Muzzle Covers. 

477. Base fuzed shell are out liable to premature if fired through a inuxzin cover, even if the cover 
: s j<i:uc(i with ice. Nose fuzed shed may premature if ft red through a muzzle envi-r, and if they do 
not they will probably b blind. 

47H. Jw fpjfns, a-pdr. to is-pdr. inclusive .—When rt mzzfa covers of any nature are in place, whether 
or nort they are likely to be coated with ice, the first round fired should bo a practice projectile or a 
base fuzed shell 

-179, F.-r GwwSj j-inch and above; 

ft) When circumstances are such that throughout the whole period during which tlw gtma 
are likely Lo remain loaded, firmuitinji of lcl- is not liabk i, occur, ill -hell, whether 
ba=o fiured or with direct action fuzes (including K device slu-lli ur time fuzes, nj^ le 
fired llirongh muzzle ••overs if c mditn.-n.-i make it ilcdrabk. to keep r;i»Vi i- in place. 
The exceptions to the above are fuzes Nos, 44 and 45P. Shell fuzed with these fuzes 
arc not In br fii-d through covers uid when they are rl U-e <ir d it i - necessary to ki-up 
covers in place, the first round must bo a practice projectile , -i a base fuzed shell. 

(II) When i-.v. i- liable to form, b.i-,. Tilled ■ihi.il sill K device shell may siritl.be fired tiirough 
the covers, but shell fuard I),A. or those fitted with time fuzes should not bo fired, 
A practice projectile {nr a, base fuzed shell, according to cjrcmnH-TatiieH) should be the 
first round tired. 

Note. — Cartridge, Q,F. 4t> nun. Practice (weighted arid plugged shell) must be used for 40 mm. 
Bobirs guns and not Cartridges Q.K 40 mm, i-hojeotiCo Fracticci (fuzed and filled S.K/274). 










(H Kill SECTION FI. 

L'lifl! of Fuztn. 

Instructions for the earn <s( fuzes emptied separately in tin cylinders aie set out in iliv 

N.N. &. E.R.s. 

S||(>!i[i1 Mu' Will I ififtli I >.A l .-I |iplk'l ill I III-.. lull I ■■■ c ■ >M.k| n ■ ■iih--.| an any w ■ v 

hy rptiLuvlh^ thr pin nr liy vUing irf a linii' ling; Mill fliZc. if iml j m matin If 1y iin-il. >|imild Eju 
■:■!■ led as UliH for service, arid (lie OuiripleLr fuUttd ItlJfiled to a NllV'ul Aoimtiw-tit Depot itL Ihr 
carKfist opportunity. 

Milnl Fuze Covers. 

■iMi, Mriril fuze covm havi- proved superior to mUbr unvrrs. 

M-lol covi i- fir.. til be rumoved unliLl absolutely navKsary, due regard being paid to upuTatiunal 

and wunth^T r-nndil i:m-. 

Ip Lin- event of Juki- Uiilurt':- lIn- nmLieu- report (borni No, S.l 14 S(j) I j.H to stain the puriod of 

Min I" (wi-i-n 11.vij nl Hu riixr CUVIT mil .’nil) . ("lyllii-i wjih uuy raiiork" .1. 1« w ml her 1 m 

(JiLi ms, clt . In whldl thr ■In'll may havi liu-n njcjn a-i| hidim and ■:! 1111: i- thill period, nml which 
may be helpful in •determining the cause of the failure. 

Kit Plu&tm. 

4S2. Kit planters farm a rcirtljml 111 Wiiterprualing oil! a tuaSRB uJ prnMftnm for fntet of shell 
iii 1 udy-use racks in exposed positions. Instructions fur use am conlnini.fl in N.M. it E.R. 

Thn plasters consist essentially of a conical canvas rap soaked in kit crjmposition and placed 

war the none of flic IubpiJ ohellr They am be nwlity n-.v*. Mv Hu hivls.-ri without the usa of a 

key or oilici In-ih iment, K£l pksta are supplied for No >14 fijn-s. 

■UsH. The method h> he used when fitting a t> faster is :— 

(0 He move any grease from Mi- nose uf the fox* 

(li) Ileal thn comjwiiltfcm in jhi ordinary gbinpuL It ulmiild n-ituiJn at full holt for about 

15 mirmirs 1 w L* 111 ■ it is ilm'iI, 

im) flledi bundling (he plasters should rub □ littlemm md grama over tlioii hunch to prevent 
the composition adhering* 

(ft) Pluci' a toper cover (aiUppljed with the piastiT) oyer the nc^e of the hlK to prevail 1 Ilf 
com posit ion adhering cn the fuze, 

P‘5 11 111 the plaster into the composition und keep it I hen; for imt minute, so thuL lL may 
be well saturated. 

(ui) Lilt the pla&Ler from the cunipujitiqn and allow it to cnol untl t the composition is no 
longer ninny. 

|«i) Two incn should each take hold nl two loops nud poll Ike planter quickly over tLiu 
nose of tin .-1 11 -11. seams out. Tli" seams should then be pressed down with a suitable 
piece ol Wood. 

(. ib) Kin-ally, dip the nose of shell 4.7-inch ;lclJ boluw into the Imt composition (ill thecom- 
]h,sq|iau ji|s.[ ei..Vi r- 1 1n juinlJ.m l«-tWi'tsn tbe bpcluln tif (ho filu-.tnr umt (ho shell, With 
■■in'll 1 Move l7iii.li. apfily ii iMuit uf ci'iiiipusition witfi u IjmisIi. Si.q- ->11 m, 1 entn- 

ptjsjticin which runs down iui In the bmly uf the bliell what it ls eLuimI on its h;i;-ri 

(1.1} To facilitate remova of Ih.i- plaster, a bedcct of spun yarn should he rove through all 
four loops uf tin plaster A (up: oil rhi> beckul wilt pull all four Iuiijk- at once 


CH. Xll—SECTION S,— FUZING AND UNFUZING SHELL 

GENERAL, 

I s I Unpilnlmm .-11.. :h. . 11.■ I y ]■:■■■ am -■ -11 ■ • . .■■■'■, I u si|. luann, mid uuMi/.ina 

sin II jlp set oi.L( in Nlf.lVlf 

Shell (3-pelr. and Ik low and all -lirll fur submarims a! ■ supplied fuzed. 

As a wai'rime maisun* HE, lu ll S.IKMndj nmtl in'll.w hlif I with Isnc- N" 21 Iti it No, 2H'7 ,m 

".I I p| ill i'l l fii/i 'nl, 

fn sliijqg nthiH- Lhan D.E.M.S., Fast Liners and Auxili.uy V- .-l b, ILL. slid! Inr 11.-.1 ■ wil.li Timu 
Cvninuitiufi fuzes arc supplied, plugged, with gaincs in jinniMrin (if fitted). Certaiu H.E. shell for use 
with Percussion D.A., Fuzes, rim i.l-.o i aued plugged, 

I'.-r l».K W.S., i-iiHt Liiiuni nnd Auxiliary Vi'sikjIn, diet bolowr WbcK in MippU«d fused: ft-itwh 
Morci^und plumed und are fuzed on board with muistiina' irnn] Navol Arauuoeni Supply ptnottMl. 

All coinpoueuls that screw into the base uf a shell (Le., basic Austo, tr.icnrs)' have left-hand screw- 
thri'ids. Nose fuzes have right-hand scmwdbreads. 
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CH. XIL SECTION 9. 


IJJSTKllCTrONS TO FUZE -GENERAL. 

4U5 (*} Ease LEti' " grub or fixing screw in, the unsn nf the shell right hack to ensure Hurt cl 

clear? thn threads nf the plug. Th* fX.rew ji WSili will h* fum-id lull nf luting. 

(n) Unscrew the plug from the fuze hole and Hi move the pltfg arid Washer. Washers-which 
are Sometiirti's ftU-ixl round the head, o£ ,l No. H gaine Ii nnI-rl not bn removed. U th< 
pi11|? cannot be unscrewed with TlI service fti/e key, the shell is to he landed at the 
first opportunity at a Nava] Armament Depot. 

{in} Wipe the threads of Lite fuze hole i.i ensure that no . xplnsiv® is left on them. 

ftV) Coat thf threads of tlae fuze with Mark V litiog, taking care that ho luting .is applied 
m the bottom pf the fuzi Solace .i fillet oJ Mario V| Jilting or R.Lh 15?ISA. under the 
wu'-Vr. No lubricant other than Mirk V luting is to b* used ; :t is to he applied with 
. I lew t>: iJ:-.li, Mark VI tolin.: i- tacky and should be applied with a woodetl spatula. 

{v| See. that the gainq is screwed home. With a No. 8 gaine this is done by feeling with 
Lh ' fingers that I he head of the gaint is below the surround mr; washer (care h«ing taken 
that the pressure plate of the pine is not touched}: with olhr-r games it is done by 
fueling that the gains itself is not kicvse. If the gains is not .screwed holme the shell is 
tu bo returned to a Naval Armament Depot. 

(u'j Kit washers to the fuzes as follows — 

Nos. 44 and 45P—no washers. 

(AricusHion, D.A.. Time, J'im- ami JYrra&sinn a copper asbRstos washer nuHi n 
washer has already been fitted. 

(cti) ! svj Insert the fuse and screw home, using r.o more force ill an can he applied by hand 
with the service fuze key, The washer must foe kept central so that no part of It 
protrudes beyond the side. 

(4} Fuzes fitting G.S. fuze holts (*.r. ( Nos. 44 and 45P fuzes i arc screwed in by their 
caps, which are slotted across or provided villi a square recess itt 1 Iji.- Lop. The 
cap turns the fin'.- hv the body pins, ori to which [hi: rap tits with a bayonet joint. 
It is not always [XiYible, because of tlii taper of the G.S. hole, Lo screw Lhe fuze 
far enough in for the untlp.rside of th 1 head m br.ir on the bottom of the reeftf-?. in 
the nose bush and a slight pruLrusiem of the fuze is to be accepted ; a fillet of 
Mark VI lining is applied in the recess in the shell under the head of the fuse, It 
U ossential with fuzes having a screw-r.r>wn watertight safety cap and tightening 
plug [e.g., No -35-P fuses;} that the tightening plug should be in the screwed down 
position when tbe fuze is in the shell, 

{c) l-ur.r.H fitting 2-inch holes arc screwed m by the body. The fitting key takes into a 
groove or hole in the body. Thus, in Tine fuzes with watertight covers the cover 
imist he removed before screwing in tfoi fuze, 

Ul) Time ami Time-ami IN i,■ -.ii.m fuses nitst be set SAFE before they dire inserted 

(yjViJ Screw tin grub screw firmly home. Fill up its recess with luting Mark VI. 

i,a) Protect the head ul the luze from damp. Tills is applicable only to No. 44 and earlier 
marks ul No IfiF, which have no watertight rep and haw not already been water¬ 
proofed in depot. 

The procedure is :— 

{4} Untie tlte knot in thE becket of the safety pin. The bucket is rove through the 
rrnwii ot tin■ safety cap. No. 44 fuzes. Marks X and I. hi, do nil have ii bethel 

(t) Remove the securing pin or pin In No. 44 fuw-s, Made X :*nd later, this also 
removes the safety pin. 

(c) Remove tlu safety cap carefully so as to avoid any strain on the bec-kct of rhe 
safety pin. 

{cfj Examine the F^Llniiili < MxK-lU OOiT tluj head ■ the fuso ti» .,fs- I hut if sound and 

ill good condition d it i.-. not in good condition ih luling may Vvi.rk down said 

the fuze and saturate the detotinliw, Fices- which are not in good condition dr.nl, I 
1 j« retuiTied to a Naval Armament Depot, 

(ii) boat Lhe top portion of the fuze with Nark IV luting, placing a thick layer over 

the head of the fuse. In applying lutiig to the head of a No, 44 fuze care must 

be taken to avoid depressing the needle disc as this will fire Hit- detonator. 

(/} Reeve the bucket >if the safety pin Ihrough the crown id lh- safety cap. 

U:'| Keplsice t hr tnfo 1 y r.ip 

(A) Replace the securing pin or pins and open out the split ends. In fuzes No. 44, 
Mi'.ik X mid lalrr, replace the -.afuly fin; if any difficulty i ■- '-ncounU'red iti so 
doing the fuze should be removed and returned to a Naval Armament Depot unless 
it is likely fr> lx hnvl in the mar future, 
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(■?( He-knot th' l ii-nkr-1 of the safety pin, 

AW,—In future manufacture- Lire luLLLlg in iV bn applied to lbs head of tin tuie at 
1 hi.- [u fa lilting luctai v No further waterproofing on board will be necessary 
with these fuze.-. 

(.11 With D.A. fuzes stencil the word " FUZED" On the shell with the special vermilion 
paint, 

INSTRUCTIONS TO UNFUZE GENERAL. 

48fi Untuning shell i- carried nut by reversing the operat tuns fust (lesjctihed 
(i I Rase the gmb screw right hack. 

fjJ Unscrew Lilt Ittse will] I he *--t vice fy*f* key (using ne more force tiiah can he applied 
by hand) IF 11 c- fiu* i Tin not be removed by this m^ans, tf" Liliied --Em‘I l must he I” 
turned Li. a Naval Armartleut Depot i the firs 1 , opportunity. 

[lit Exam in i the fuan- i.j *; that part u :t remains in the shell, 11 a portion remaint 
in the shell, the shell fa to be b,nulled with care, kepi in the horizontal posit Ion and 
liWv.'n-d DVi-rbuard iri deep Wilier, The r. m.iiruler r>t the ftm* should be handled with 
can and thrown overboard at mnee:. In mi dmini-itiuice*- should any attempt be made 
to remove a. port ion of a fils'* n i ■; iniiig in a li.ll un board E-l.M. Ships. 

lYrji Insert the plug, with leUthei washfii under Lh. flange, and lolipw a procedure similar 
f .0 that in {Hi), ; ami «f ftam. 4$$, l h- ?fiiv.'iul> I the plug must he wip. ,.l clean 

fa fore applying the luting Screw up the gnih screw and fill it- recess with luting 
Mxrk Vt, Uare fa Ltaken that tin? correct I Vp 1 ' of plug fa pfacwl In <ls<: sfn ll 
Strske ih rough the word " FUZED" with vemiiEion paint. 
fzii) Replace the lure in a tin cylinder and seat it. 

TIME MECHANICAL FUZES AND FUZE NO. 230, 

187, Shell supplied fuzed with No, 2CX3, 2 |T 7 Of dll Iiias may .si-' be used with Fuxe Nu. 230 
over Game Nr-. 9 -nr 10 and w*.- r vwiti, Wlmi a No. 213 fuze i» fitted vs board in place of any "Chef 
fuie and, gaine, the iJ G.9 " or " G.10 " marking util the shell should be erased or barred out and if a 
No, 211 tuie is being replaced by Ollier fius«p find g-iine, I hr " G.9 “ -c G.10 ' as applicable, should 
be bdded by :>ten C-i 1 to denote I ho pic&ence uf a gaillv. 


To Fuat- with Fuze No, ill. 

4SS Ee.se ill' grub sen-w fully back mid remove tin plug (with leather washer} by means "1 
Iv y \u, 48, Mark I, or a suitable strew driver, taking care tliai tin* components, of the exploder system 
arc not. sjj'lied from Ihe shell, To ensure that all tin* cmiipoiienTss are in place a." gauge,' 1 depth of 
cavity, fflUd H,E- shell, No. 7 is supplied. The gauge should be applied to the shell cavity, using the 
longer end of.the gauge which fa marked ,L NOT GO." The bottom of the gauge will rest, without 
pres sure, on the exploder in the cavity and the Gauge should he just dear of the nose uf the shell. If 
the gauge, without undue presort', touches the nose of the shell on both sides the shell should be 
re-plugged : i iff I te turned to i Naval Armament Depot at tin first opportunity. 

If the gauging i- con■ ■:i efw in rhi luzi- (which has a copper ii&bebtra WitsJiCt secured l" it) 
using Key No, 38, Mark HI (Schedule of keys, page 131). Screw the grub screw firmly home and 
Jill the recess avJUi luting, Mark VI 

To Fuze with Fuze No, 23b over Quine No. 9 or lh, 

4$jjL Ease tlie grab sire™’ fully hn-clc. mid remove the plug No. 20 (with leather Washer) or fuze 
No. 2l'l r taking tare' that the components, of tite expJexler system are not spilled front the shell, Gauge 
the cavity with gaugi No. 7 as described, aln -v- for No. 211. insert gain- No. 9 or 10 by meant of 
Key No. 39, Mark II. The gainv, when, screwed down, need not make metal-tometal contact with 
the seating in the shell, but should give Jinn compression to the exploder system. Undue force fa 
not in be used. Apply gauge No. 7 to the h»m Hoi./ using the end marked GO " after insertion of 
gain*:, Tic ilaoge should rusk.- metal-to-metal contact with Ihe nose of die shell. If gauging is 
correct, insert Fuze No. 23>l. u-i/i: Key Mu. 121 Mark I fluking care that flic copper asbestos washer, 
which fa provided with the tune. is in place). Screw the grtlb screw firmly home. Fill the receiH.s with 
luting, Mark XL 

To Remove Fuze N'u. 230 and Gain* No. 9 Uf 10, 

490. Fnsc the grub screw fully back and Hiw I uzc No. (with the 1 . .V A WiUlU I) and Iiri- 
sciew tlie gain*, using tin s»ttu implements, as thutw for fitting described above. No undue fence 
should be used, tfai Mull can l lieu be fuzed with No. 211 or plugged with F6ng No. 20; tfct 
pracfiutious and gauging as -eE uni in para. -1'SN bring observed, 

FUZES IK li-lN'CH h 15-1 h'CH AND 16-INCH, H.E. SHELL, J’^ 5 

441. These shell, w1j*u pm-g::n . rl Iot tinifi fuzes, arc marked with the word " TIME " in two 
places 'Hi I ho r.n*v*.. If 15-miti ILK. -In 11 hnvr r caps m plad-. Hie caps ahuuld be removed 

and left off after fuzing. The Approved luting i- Mark V!f or VTIm, 












€11. ME -SECTION ft. 


T» remove Timv Ccnnhu*Hun Flhh In H-Inch uni 16-inch H<K. Shull and Piffle with Pluh No. 116, 
■Ifl^. (rt|i Slnek buck tin fixing w, 

Remove Lite time fuze with key No. St 1 and replace ill its tapc-buiided cylinder. 

(e) Remove tho gutne Nm a nr ID with key No 69 and pi fit* similarly in its eyUtwJer, 

K 1 Im.m! rsjjlinkr, 11 (»», C.K, pi-IVI, wiHi lifting burnt 

id Using gauge N'n. tl !■■ ! fin rli ptl of raviU inf.| il «irn l, Insert twn luring clnfh disc--, 
on top of th-.- exploder, Gauge No. H in a " Not Go gauge., and winch user!, the tmttuni 
of the gauge will rest, without pressure, on the exploder, 3 on. C.E, pellet, in the cavity 
and Liu? flange sboulrt be m.-il dear uf th< nose ol til— eli> 11 Should itu- cavity be id 

incorrect depth, ctn- mln ll iimM h o Iimm I m rln* li'Mri'l-l NuViil A.null Dqiol, 

(/) lunrrC Fiikl' No, 118 with rupper nsbi ,:■•■. iv.i u ■ 1 Elm i^i■ with Ki No lid or 
No. 121, iis]]iji luting win n and .l- ib a riled >ti ttli: Diagram. 

■!>! Tighten the fixing screw and cuvr with luting ;m called for cut the Diagram. 
iVf) Vi I hi-. - lie ■.o.'iiiilNii . ■ i 1 1 ii'wi a' riii n- 'in pliin -1-■■[•[ I > ' . i rm l i r m nig 1 1 
but riot iihlil crated, in imli i ib.u ii mi i v be known time thi* shell rnii lw explodere.l ii ■ 
Hike n game and time Hire. 

It) remove: Fuze No. 1T8 in i;4-mch pmd llj-bnii H,E. Shi’ll and Fuze with ? Time tomhustfon Fuze. 
4HCi. (<r) Sine It Imrlt the iiadng screw 

fftl Rrinove llw flute No IIHwIlh Key Nil. I I H ■ i N". 121 li lul ■ |i1mi III I I .lji" hurn‘1 I 
cyilrirler- 

(r| Remove the Lwo tracing dolli discs and li t curl tin- exploder. 8 uar. C ,E. pdlet, using . 

hook made- of brass wire, in order ip ensure that all components are iaj id... suii- 

aiiV fur rei. ivi 111 - .i slight i iunpn- in.n si|-jrt (he in—-i lion nl S'o d or hi gnlnn, it gang, 
depth i'd cavity Sited II tv. shell No. 7, is supplied. Apply tills giutgc to the shell crony 
using ihe longer nrd oj ih- gauge marked ,J Nut tin " l'lu Imltnm oil lb gauge wilt 
rest, without pressure, on the explodering unit iu Hie cavity and the flange should be 
|,i ' ill.-i if i ? in - uf r|,e 'li II 11 Ii- , . ■ ii.;,- i ■ ii.: . In | i .til li.udies thi- 

new: of (hi- shell mi both nick's, tin lu ll mtioi Id In- impliiiigi il ,i,ni ml ni iied o- ,i.u AlllUdSFiit 
Depot at the fund upi*ii'Uuiiiy. 

■if I If the gauging t« eunver in — it i^.iim- No 9 m ItJ with Key No. 83 
|r| Apply gauge Nfr. 7 to 11 1 fnx* hole, using the end marked " (in after insertion nf giiim-.' 
The fliuige should make rm.-fal \t me Lid o ml riel with the nose of tlir shell. ti iiie-MTTivt, 
the shflll should ho returned, ptufj^tid will ping In/." I ml" 2-Inch No. Il to tin: rpsSKft 
Ntiv.il Amm«i'-iil lh|si{, On ihom uni luulel pbm fuici huh 2d rich N a. Ill be in*a r te 1 

[/) if (In- 1 1'j>1.1 1 is cornet itv-efi fuse No 4iXt I'kLi itL^ a cupper-ushestus wanin'r under ihe 
flunge, or fuze No-. 401, which has a txjppar-wbestoe washer secured to it, with Key 
No. 89 ":>ing liJliiig when: and as described nn the Diagram. 

(a) Tiffined Ll Le fixing sii'L-w ami eun-r with Inllng l l ailed on the IHugmm. 

(A) I II" Mil" I TJMli all.Il] Ik m-itendIll'll oi (he shell 

To mnuvii u Time Ciltnltuslkn Furr in 15-inch II.E., B.N.F. 'slidI and Fiue with Fuze Nu. i-tfiiJ, 

Js>4, irJ !■ i'Tmi'k back the fixing screw. 

(ft) . Vi- ill" lime fuir with key Ni>, 8U Mil n-|i[iu;e in ir>, Lupi: I ■. n II r\ r |Li iter. 

(rj Jii'ui' j vi' lie- guitie Nn. or ID wtili key Mo. 3D and place ilmfliudy in Iu cylinder. 

Ki Kemoin I hr- two I raring rbal rliys,!’ll m t the ex].i nb-r 'JSi di,im ■ L tJclfet, tugt-Lher 
with Llie three pkizcbmird disics placed at ihe un(k-r>uie between the pellet nnd lifting 
1 limit, ii-'i'jg n hook lUi'nle nf i is a a wire. 

■iV) liisuTt citpliitJflrj S-iin. I.N.T, pr'IVf, wiih l|filnjf bntirl, followed by two tracing doth 
discs. 

i'J) Using gaiigf: Nn. H test the depth of cavity Gimge !V>. f> is a " NOT GO " gauge, anil 
when Used the bottom of the gauge will rest, without pn.-ss.urr, on the tracing clotlfe 
discs in the cavity and the flange should be just clear of neise of shell. Should the cavity 
he of incorrect depth, )b’.' hi II ihouhl hi r.-Turm il io rhr r .-.ji r .i Niivai ^rniainetit Depul, 

(g) Iiist’rl fuse No. 360 with a. copper waaher untkr the lltttige wiih ksyi No, U3 or No. 121, 
ding luting npnrtrtgly tin the threuds, and al«o on the ■dapper-isbesloa washer to make 
an dffcctivi snaJ. At Ibis stage fuze No, Sfjft sboubl have the sm tv cep removed and 
thf watertight cover in jjIhcv. 

.V.-iV, In (hr Ill-ill rhr shell belli,' ic, 111 i ii il U\i ii.'n^ Itgailifit tmfRU Which tin* 
comnu>n pciinled le ll Wi i di ij;iu il In ath« k, n ,j"■■ 1 .1 ri l mi - |■ 1 11 |, will In- .<i^e;■ 1 1 >-i.| 
to replace the No. rkSO Tilzi . 

••ft! Trg3]tcn tEac fixing screw and cover with luting. 

[ii] A—enable llie siinc alloy imp, tiling luting flimringly tm the thread and elIho on the ilnn^r. 

(^-J "ti i li i r a i ;• ■ lb- sii-iridlliug "I I In.' I I Mb in lw ]ilni -. mi I In- le ."I -.tumid I 

Ejatri-il through but nut obliterated, i:i ottk’r llmL it mav knnivn that D -1 k-JI i ;in , 
he eKpIcKkrofl to take a gnine nnd tinu- fuse. 
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CH. Xll-SKCTiON 9, 

To remove Fuze JS<>- 3GQ in 15-inch H.E., El.N.F, Shell ami Fuze with Time (.'umhushon Fuze. 

-lyh. fa) Remove ^ ii>c alley cap. 

(&) Slack back fixing screw. 

|>) Remove faze Mn. 391 with keys, No. 113 or No. 121, ami replace in its tape-banded 
cylinder, 

,;7i Remove the tracing cloth discs and lift ont the exploder, 5 oz. T.N.T. pellet, using 
a hook made of brass wire, 

(e) Insert exploder. 2*5 dr C.S. pellet, with three gla&eboard discs between the lifting band 
and bottom ul the exploder and follow by the insertion of two (racing doth discs. To 
ensure 11■ ■ alt components ;n> in place and suit abb cot receiving a slight compression 
upon the ins;:rt.tm of No. 9 nr 10 game, a gauge depth of cavity filled H.E, shell No, 7 is 
supplied. 

Apply the gauge to the 5h-r.ll cavity, using the longer end of the gauge marked 
" NOT GO," The bottom of the gauge will rest, without pressure on the explodering 
unit ill the cavity, and the flange Should b= just d- ar nf the end lit tin- nose of the shell. 
If the gauge without undue pressure touches the nose of the shell on bulk -VEdes, the 
shell should be re-plugged and returned to an Armament Depot at the first opportunity, 

(f] If the gauging is comet, insert game No. 9 or 10 with key No. 6-9. 

Apjjly guugu Nit. 1 tu the iuzu Jioav u^mg the cjjJ iLLdjkmi GO after Insertion of the 
game." Tile fling? should mok« mefai-to-metal contact with the no?/.; of the shell. If 
inen-rmr.t, the shell should be returned plugged with plug iuzc hole. 2-indl No. 11 . to 
the nearest Na*al Armament Depot. Ou no account should plug fuse hols, 2-inch, No. 
13 for- inserted, 

(A) It the depth is cumeL, insert fuze No. 400, placing a copper-Mbbt&luS washer under flange, 
01 fuze No. 401 which has a copjx r asbestos washer secured to it. using luting sparingly- 
on thi threads and also on the copprr-a&bcdtns washer to make an effective seal. 

Nate -,—On HO account should an attempt bf made to replace a zinr alky cap on a 
alu II that has tiro* in place. 

\j) 't ighten the filing screw and cover with luting. 

fit) 1 he word "’ TIME " should be re-stencilled oti the shell. 

1I.E. SHELL WITH A UNIVERSAL CAVITY 4-tNCH TO 16-INCH. 

IbOA. Shell fitted with a standard size of limWCsul depth of cavity have lwen rcornlly introduced 
t-n pi ttt 11 f nn exohangfi i>f fuzing arrangements In he carried nut on board. 

A list of shell so fitted with, the appropriate fuz.es and their exploder units ire set out in the 
Addendum to thi5 Handbook, Thtse shell wilt have tile letter " U " stencltled on opposite sides of 

I he bead as a means of identification. 

Shell which lias traerr fitted axe not to be fitted with FuzeJS Marks 56 and tjO. When Fuzi-.h 
Marks 5ft or GO are being fitted LUTING musl rmt hr used on the threads nf faze, fuze hole screw, 
nr screw hole ; the*? must 

(1} h* wiped clean of fating 

and 

ft?) ho dry hafnrp iniertinn tv f the fdW Ahrl i^ti ils screw. 

Luting is to be used only on the undereide of the coppei-astjestos jointing w&shfljf under the fuze and 

II it filling the rec^SS over the gmh screw when the screw is home. 

Fuzes together with their appropriate . xploder units are packed in rectal cylinders and aresupplic.l 
ready" far insertion into the she!! cavity. A lifting hand is fitted, to the exploder unit and enables Li 
tu be lifted as a whole. It must be used wheti the esplodel unit i- withdrawn from nr inserted in 
the shell or cylinder. - 

To Exchange Fuzing Arrangements. 

I l.njic the greb afcruw filly l •<*«!(. miscxciw fj/nd rcmw« the- stuff «r iniw, or furiu aiul gains (a.B 
applicable) from the she!!, Withdraw the exploder unit from the shell. These arrangements should 
lln'ii be placed in the appropriate metal cylinder, which should be marked suitably with a label for 
uLmtiflcation purposes and dosed. When placing u cann' in its cylinder care must he taken to ensure 
dial the plastic washer of thr cylinder b portioned below th,. plastic adapter with the gains intruding. 
The gairn: must be screwed into the adapt 1 r and the shoulder below (he thread on the game must he 
flush with the top face of the washer when tie 1 wash 1 r and tin- adapter arc in contact. This ensures 
that the game wifi nut exert any undue pressure on the exploder unit or permit play between th* 
buttom of the game and. the exploder unit. 

Remove the faze, or five and gain: required, and the exploder miii and the packing from the 
cylinder. Insert the exploder unit Into the etuply cavity oF the shell, felt end first, followed by two 
1 racing doth, discs. When a gaine is being fitted it must be screwed home on to its seating with 
Key No. 60, Mark 11, to ensure the correct compression of the exploder unit. Check this by applying 
Gauge No. 7 to the fuze hole, using the end marked " GO M attcr irLHcrtion of game, The flange of 
the gauge should moke mcLJ-Ea-mctal contact with the nose ■•( the shell. Screw the Fuze'home with 
iii: appropriate key and screw the grub scre^ firmly home- 
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7* 






WAiH.cn COPF'Ct 


SHELL FITTED WITH BASE FUZE H0.551 AND 
D.A-NOSE FUZE NO- 360 HUPEI? A ZiNC 
ALLOY 1 CAP-AS PIPED 

X JOShT TQ lFtaABf WITH IUTint -MU, W^l 

Y l|HPIMI*F *>T HJLW-UHO: TO EE 
t#M |3 WITH LUTIK W.C.TH 


SHELL FITTED WITH EASE FUZE NO. S5I AND 
a&PflESENTINC OA. NOSE FUZE 
ZINC ALLOT CAPJ-AS FIFED 


NOTE 


T hAbit Oh PLUS --1 ruiLt TO A E Hhi-l r a With 
Ufl'INi PLU«tn Of PLICD 1HCU AIL TO 

h-uft |Ji-i tfT tc*Tn iKEEBTtn with lufiH'L with 
JLKD tH ICCLH 4SMPLITTLT ilUJTD WilH 
iUllil'L HI.ViJflfTLP Tilt tenth II I'vMh 


MICH EXPLOSIVE 14 INCH HEAVV VK. JVU AMD 14 INCH MK 3 A 
ME FUZE* AND METHOD OF CFaNCE OVER 1 TO OA-FUZE NCMI0 
FI BE6 AFTER: RtMOmL OF FJIE COVIfl OR OAR. 


SHELL 

CAIHE 


TIME NOSE FUZE WITH 
OF FWiTE COVES 


STCHCIL *19 
IM TWD PLJHXl 
□ EAUE THl CALLT CF-T-Oil'E 
WHIW PH L PhlEE D POP. TIMA 
flp*i fVIC 


TIG. 5 .—FUZES IS U-IN 


IS-IN., AN Li HHSL SHELL. 
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at. XtI—SECTION & 

m. FUZES ANTI GAINES IN USE IN THE NAVAL SERVICE 


TYPE AHE 


— 




SERVICE HO, 

PARA. 

PLATE 

F'KOjHCrtLEb ta 

Cl?K 

REMARKS 

Of L'"U2t; 


MO, 

WHICH USEE 



'P^'CLisftion, Direct- 






Action. 






ISA 

— 

— 

ME, 

Sjxlt. and 

Q,F.M. 





thpdr. 


45P 

31$ 

j 6 

B,E. 

12-pdr. in 

For antisghlp use against 





G-indt 

thin plates 

4-1 

353 

it\ 

H.E, 

3-p d r. 1 o 

1 m homlinr.lnifm 





IS iripFi 


117 

— 


Smoke Shell 

6-i nch 






Smoke Shell 

6-£neh 






rA.O.i 



>Or Eure No. US 




'li i" i cal Bur -.t iaf!: 

6-inch 





Without ;i fiiiilM 

Mark XII 

} 

11B 

J?3 

it 

tl.E. Shell with- 

6.7-i n c h, 





Out Game 

1 4-1 itch 

to 

16-inch 





Chemical Bursting 

S-inch, 





wi.thoM'1 -iL Gilirte 

MmrL; XII 


230 

359 

16 

H.E, Sin '11 with 

8 . ... 




Guine 

below 



— 

— 

Target Smokt 

4.7-iiidi 




— 

Chemical Hmsting 

1 . o incii to 





with Gainc No. 11 

H-inch, 
except &* 
Inch Mark 
\11 


seoc 

3&t 

— 

He.. IkN.F. 

15 inch 




(without Guinn 



240 

— 

— 

H.K- 

2-pdr I..V. 

O.F.M. 

241 

3f>$ 

J? 

EI.E. 

2-m-lr. I..V. 

Sirp-.-i-ii'di'S Ni tft, | :*l.». 11-1 




8- pdr and 
6-prJr, 

240 





" K " dr vj i:t Pro- 

6-inch and 

O.I\M 




J^CtjlFs, 

8- inch. 


242 


— 

H.E. 

2-pdr 11, V. 

—- 

246 

m 

*7 

H.E. 

2-p<lr. H.V. 

Superseding No 243 

24S 


— 

" K " device Pro- 

fj-incli to 

Modified No. 241 Lo 



H-rtiles 

16-inch 

allow lbc with reduced 
C ll ST^C-S AH well as- lid] 
charges 



261 

J74 


H.E 

4' J turn. Bo¬ 
il OTS 

(British) 

Si;| r-iMiJnd o, N i. 255 


252 

375 

— 

tnrendEitrv 

2' 1 mill. 

British and .American 




Hispemo 

mami/aciutt O.F.M 

25;l 

577 

— 

H.E. and H.E, fl. 

20 rum 

British and American 




Hi-Sfiaiio 

manufacture 

254 

$97 

— 

H.E. H.E./J, aid 

Lb!) rum. 




H,K..f,T. 

Oeilikon 
'Jj.s mm, 







Hii-pucic 


2rS5 

375 

x 7 

H.E. 

40 mm. 

Super^edctt No. ZhJ 





Bo fore 



3*-r 

— 

HJE./L and 

20 mm. 

Hri tisb manufacture 



H.EJ1X 

Orrliloin 

only 

259 

373 


H.E. 

40 mm 

— 




Rotor* 


PiTCUhiinn Rase, 






Hotdiki&ft 

:)33 

IS 

Sh el Shi'LL 

3-pdt. arid 





R. prl r 





C P. Shell 

2-pdr. 


PnrctiSiicm, Base,. 






SniiiLl 






283 

— 

— 

5.A.P, 

2-pd.L', 
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CH, -Kit—SECTION 9, 


type . J iMn 

HLJrVLtrii MO. 
OF FUEL" 


Percussion, 

Medium. 

12 

I2F 


Bast, 


12F.H. 

iaw 1C 

12F 

Special 


,VH i 

sen 

M2 


FI. ATE 

un. 


PJtGJECTtLES. ]M 
WHICH C5E D 


3#7 
38? (fl 
S^T («!' 

.7*7 (iwT 


j* 


Cl Shell 

i',P Shell 

O*. Shell 
C.P. Shell 
S.A.P. 


S.A.P. 

S.A.P. 

S.A.P. 


C.P. 

31.1C. 11 XT. 


12-fMH Tfi 

4 . 7 -inch 


4.7-inch 

alld below 


12-pdr, to 

5 . 25 - Lieh 

12-pdr. Lhi 

5.25- infh 
4.5-incb, 

4,7 4 itch 
{ft!2 JH.1 
jj'id 5.25- 
mch 

7h>ijlcU 


Lead-frctr m» taJ, W alt 
i'ili-J Creep spring 


Lesubfree mofal, For 
use linfkr foasjp COV'-T 
plates. Wi atcncd 
creep spring 
Supersedes No. l2h 
Special 

Supersedes SOC 
Weakened creep spline 


Weakened Creep L-pri n.g 


Percujiion^ lia&e, 
Large. 

1 SC 

15 

15 vrctliiiyi delay 
LSD 

158 


158 A 
Lift 

345 
Mi A 
■Uft 
■179 

479A 

m\ 


.39 r w.i 


19 r («*0 


Time Combustion 
80/44 

124 


fi) 


T.S 


C.P.C, filled pow¬ 
der 

(I.P.t!-, lillhiil pow¬ 
der 

C.P.C. JjILed pow¬ 
der 

A.P.C. ' C.P.C.; 
C.PJJX. tilled 
iheltitc, 

C.P.C filled T.N.T. 

ATM: lllli. cj 
T.N.T. 


A.P.C. filled 

sheEEite 
C.P.C, ftUedT.NJ. 

A. llC Med 
T.N.T. or shcLLke 
' A.P.C. fill-d 

T.N.T. 

5.A.P.C. filLci 

shell I te 

S.A.LM filial 
T.N.T, or shttUitc 
C.FJ3.C. ; C.P.C. 
or S.A.P. filled 
T.N.T. 

C.P. 11C. ; C.P.C. 

or S.A.P. Li LI, I 
shell tie 

C.pB.C, C.P.C, 
or S.A.P. tiLEi-d 
T.N.T, or shell! te 


C-meh and 
above 
{Pinch and 
above 
6-uich 

6-iuch ainl 
uhow 

15-incli 

14- inch t 

15- incl] 
and 

16- ihdi 

I “-inn h 

S-inch and 

above 

S-ineh 

e-lad] 

8-inch 

C-ln'Cli 

P-incii 

IS-] nth 


H E. (16 II, ■ 


C.N.!\ 


Olwolr'so Of 


Supersedes No. lfiD 


Supersedes Nos. 158 
and 15SA 


|»upei ttidw X-1. [81 ■ 

Supersedes Nos. '145 and 
34>A 


Supersedes No, 1*51 > 


Super.- din" Nos, 4/9 
ami 479A 


3 -inch. 
2 l cAL. 
2 -Jxlr. 


Obsolescent. 

O.F.M, 





















































CR XII- SECT JON 


TYPE AMU 

SERVICE MO. 

OP FUZE 

paha. 

PLATE 

NO. 

PROJECTILES IM 
wfc rr: Ft cis-raj 

GUN 

Tine, Combustion 

tvtitd. 





125 

4 ir 

ig 

C.N.F. 

2-pdr., 3- 

pdr, and 
6-pdf, 
't-ineh 

20 cwt. 

IH5 

— 

-- 

T?irget 5rru4w 
(V2k lbs.) 

J355+ 

4* 7 

39 

H E. tv?Hi gai 1 i-e 

Star Shell 

Smoke filn II 1.1. H, 

Chemical Ft E 

Targe* Smoke 
with game 

H..4, Practtce Pn> 

j rutilee 

Falling Tim:- 
Shell ' 

13-pdr. in 
&-inch 
4-inch and 
below 
-i-indi to 

5.25- indj 
5.2=5 -inch 

and S-inch 

4-inch, 4,7- 
inch and 

5.25- ineh 
Tipdr. to 

fi. icicb 

1 H-piii. 

4ti0 

4*4 


H,F. Shell with 
gaific 

Shmpnc! Shell 

H.A. i. Tactile Pro¬ 
jet tflea 

12-pdf. (o 
15-jncfo 
4-inch and 
below (Ex¬ 
cept :+.7- 
inch) 

12-pdr, rn 
3-inch 

401 



HE. ?bell mtl 

gainc 

ShtapneJ Sh- II 

F ; S: :I -K- Hf ( 1 

v- ith gainc 

H..A. riaetice: Ftti- 
jectilcs 

Falling Targe 
Sin II 

IS-pdr.. 3- 
rnch, 4- 
mth, 14- 
Indl, 15- 
inch end 

16- inch 
-4-inch rinrl 
b'Fw. (• x- 

cept 3.7- 
inch) 

.■s.zri-inch 
mid be low 
12-pdt- 
Mfndi 

4-inth 

Mark-, V 
and XVI, 
4,5-inch 
end 5.25- 
inch 

4fl£ 

435 

19 

Shnajmel Sb !1 

■l-indi and 
b Low 
cojh 3.7- 
inch) 

Time, Mechanical, 





21.16 

4.15 


[J.L. with gain*: 

Star Shell 

Target Smoke 

Shell 

FT. A. Practice Pro¬ 
jectiles 

4-Inch to 
&inch 

4.5-inch to 
5,25- i i id i 

5 25-.il.-I, 
and be law 
4-in r h 1 ■ • 
iS-inch 


REMARKS* ' ’' 


Supersedes Ufc, 124 
Mean Timr nd mil |£j,t> 
seconds 
Obsnifis?* 11 r 

Menn TTrt-n : -: r full 45 
seconds 


Mean Time set full 3.7 

nCs?rni':*1:5 


Mean Time set lull — 
Mark I, 3(17 seconds 
Mark II, 37 55 seconds 


Obsolegccn t. Being 
iW a Lcmjjotrarv 
mi .iHijrr for projec- 
lill -- men lioncd 


Intended ro Jiiucuon ac 
5tH i ■. -h znJ h rungo 


Maximum lime of run- 
nivi,. til seconds 


























7ft 


nr, xii section ■-'i 


T'iTPE AMD 

StSViCE JiG. 

pAka. 

PLATE, 

PROJECTILES IM 

GUM 

PEWARKS 

OJ FL-ZIi 


WO, 

WHim USFTt 



Time, Mechanical — 






coni4. 






307 

44° 


H.K. with ^aine 

4 Lt 1 i.-h U 1 it- 

Maximum time of run- 



inch 

niitg— 4ft seconds 




Star Slid! 

4-incli 





Mark XVI. 
4.5-inch to 

5 25 inch 





T! 1 h mLrn. 1 B R . 

1.5-inch nm! 

4 7-inch 





Tjii^uI Slttoke 

5.2ft inch 





Shrill 

and below 





H.A. Practice Pro- 

l-inch to 8- 




m * 


inch 


211 

44 1 

ao 

L i. E. tv i = h 01] t .i 

1-lnch h? ft- 

Uombined i'lizc antL 



galtm 

i rich 

Onifiv 




Target Smoke 

5 .110 - L J1 C tl 

Maximum time eft run- 




Shell >.v i r h' 'i 1L 1 
fttiine 

arid ftftlow 

ttltt^f—43 seconds 

215 

446 

— 

Star Shell 

l. 5 - i n C h, 

Maximum time of run- 





S, 25-1 itch 
(in Cruisers 
u ml above) 

nitrg -80 seconds 

'1 and PcrCusiiftrt 



. 



80 

— 

— 

Shrapnel Shell 

ft.7 inch 


m 

44S 

*7 

Shrapnel Shell 

ft inch to 





i 5-inch 


iin'mzs 






No. 2 

” — 

— 

forget Smote 

3-uidi 

Obsolescent 




f 12lb- | 

W cwt. 


Ntt fl 



H K 

3- inch lift- 

1 




| t si ft in conjunction 




rn t'jp.l SmnV 

4-iiict. and 

4.7-iaieii 

> with N i 2140 or Time 

Fu-V-S 

No. ft 



H K 

ft-inch hr 

Superseding No. 3. Can 




ft-such. 

be ii-.ed with .-hall fill- 





14-inch, 

mys containing Picric 





Ift-inrh 

4cirl 





1B.N.F.1 
and IH inch 





Target Smoke 

5.2 5 - i si c h 





Shell 

tmcl lxiuiv 


No, 10 

458 

rg 


ft-in eh to 

Superseding Nn, ft. 1 an- 



S-lnch. 

not be used with she ! 





14-smcii, 

lining - con tain in,L; Pic- 





In-inch 

(B.N.K.) 

ric Add 





rni] Iti-lnch 





Tamper Smote 

5.25-inch 





Shell 

and bdew 


Nc. H 

4&3 

79 

H.E, 

. Li-peLr. and 

3-in eh 





Chemical Bursting 

4-5-iiwh 





Shell 

io 3-in eh 






(exOf-pt 

6-idch 






Mark XI1} 



•IW7-504 
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CHAPTER XII] 

SMAI I ARMS AMMUNITION 
SECTION I.- GENERAL REMARKS 

L 

Sfln. Small Arena Ammunition is uj-.- j -s I with rifles,. mnnhlnn gnaw, n ;rhhn carbines, sub-madl inn 
i.-1111 - !■:■ vrjtvi ‘(-n find pi-.I, I 

The term ,r Simll A cm: 1 - ( it ri > i-1: ■ u- 1,1 k* ibe complete round-‘Cartridge case, percussion 
i up. pEi'pi'ISuiM, charge anil build, 

All Small A rtn& cartridges, ^vil h ihi- exri-prion .,1 lliu Cartndgi' Aimim; IciiSi (-ineb Elrrtric, are 
riniil by jierru-Hsimi rmrl thi r, sulrmi; II;i .h gnio- rL>- pi ,i|h-1 I • • 1 ilmge 

Alimmrid 1'iri ul ItriErdi design u i ■ ill, iiLitc-hlne guns :m,l iii.m lmi- i iriihi , nf the c; 1 1il;n,'s 
0,30® iudt. T.ilS-l'mtl., 9-nmi., H.S-iudl (Vickers Dadl Brow-rung), mid (l.M-inch js hIisiJI with In Section* l 
and a ni this Chapter Ammunition ol British design lor fevolvegs and pistols of the calibres 0,455- 
tnch and 0.380-iiith r is Jl j nit with in .Section 3 , and Ann 1 noun fsuttidt Anns ommunitioji in supply, other 
Chain Onrliknui, In Srtlum ) 

AtntnutLiHtjrt wllli tpcM feature* h deisribadftif -SJ-nam, 4 mm in Chaplet XIV ; for 14tu;li 
Aiming Rifle and n.22-iuch Miniature Rifle in Chapter AT : ind for rffliw, fif T- ■ I will] (T-norte J Jasoharprer 

in Chapttr x yin 

L‘A HTR fUtilC CASK. 

S06. Cases (except Drill and Dummy) nris of wild drawn brass, Their design is an similar lines 

tf, th.nl o| l |h- £i,F, ■ '.rv for a gun, except tluil a Cap Chamber an I Anvil ire rwrased ip the hose 

Inatuttdof H primer. Two lin 1 .1 ■ .n. ■Iiilli'd Ihrongli rill' iidlldrinif lhi> reepiap. Tlr ease is tftpertd 

ri'Jirr, bn- In 1 , uM, r ami Ini- I ■■ ■! t '■ n - 1 1( ni-ivr the uirmlh lr. >miri- till hull,'! 

5d7, Thrtr iio Iwn types ol i ;i>i 

fi ! Rrfmriat- A rim or flungu k hm-mvil round tin 1 l>av- 1u pod Lion Lire cartridge mid aftdal 
its extraction. All (.l-SDS-indi curt ridges am rimmed. 

(»rj Rmjes* —A fininv* i-. nit. ml m n 1 I 1 hnsi Ui-isrisi extraction I hi- • 1 is positioned 

hy ils riluuitdr-r Heating mi Llm " lead " nr iorwanl tap n,| , n.I if iln- L-liinubrr. All 

rill till ! niiinfiuii'gllJl I jllridgi '; '' JUl-indi nn rimle**. 

The cupper ur brass percussion cap is, partly lill d mill Cap CumposiLiun. It U pro.-., d into the 
cap ehiiiKber, with the cnmipns-ilicMi hard against the A mil. and is secured hy si alibing or ringing. 
It^muHt fit tightly ail round ■ that tin'll- i-im Iju jju i-n-uji- ui g;iH MiVH-ti flu- cup nnd 1 hi* rn*- mi 

III' I- ^ 11 HI 1 . „|,| li'.j |,.la ■ II III, ,Mp anil .n- EiMll.iki (In- jciinl will iT mill pjits, I iglil. 

A hr-i-..wii>i mixl'ui mn> hr.- rilled Into tho r ; ,rim liar, nil tile bullet to render the taltuffltlftilicid 
watsrtifiht, An nllL’mntivi! arid more modem ttlelliud is Lu the nuck nf tllC iiHernallv ur 

the bullet cjiterruiffe IT-■ inserting it in thi cast- 

PROPELLANT CHARCt, 

a- iK, I his i ■ ].nu lo d in the 1 urtridgL' 

The diu'f piopelJants am :— 

(i) Cmiiit J VJD.r. 

{ijJ ffmiik-Tfu* DiOftlt*! me nil 14 ic^EJulawa p.iwdeis, usuuily In tin? fortn of Bi-aijldled 
: ::<inji,>-.t-iJ ,f gdatiliLsed nilriK■ iLubor with -hptn UyliiJriine us H-taiiiljw-r mid 

coated with □ muderailt. 

With a. cordite charge a glared board nr strawboarcl ii&c. is inserted between the bullet and the 
dtuirgc. Iu Junction is to control the gases at tbr momenl nf discharge, lessen barrel wear and thus 
rrun-ii ■■ tin amimcy of the flight of the Imll -1 

THE BULLET. 

Stlft, Tliis him » cylindrical bijdy, an ogival hnsd and it flat nr boat-tailed base (except Tracer, 
whirh have oport basics), If is «rapoite tod hftsi nn cnvdopo, a cere {incl/or a filling, itnlh-i*, may b» 
rciufprcrtJ by iJjc addition nf rmc or two ileevu lieh Nw a 1 hr vnvelope m id the core or dll lug. 

Lnvelijpea att «f 

(e) -nickel {silver colour) , 

(«') Gilding iip'lal (coppui cnluur) , 

(ii'i)Soft itucl r coated with m* of tbew NObctiueti extern idly utid^'or internally. 

PtMofae matuj-ialsi are used so that un engaging the rilling thm- is iiHithi.T loo much strain on the bullet, 
nor luiduL- Vr'L-nr ‘in the rifling, 
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CU. XI ir—SECTION 1. 


Hit; features of the CQrt aikl/or filling vary with the type of cartridge. 

Normally one or tivn cannelures an cut in Llic body at the lmll-. r near the- base, and thi lull! [ 
*:-■ iet-und in the ctirtndfjc east- by indi-nting and -i coning the case into thr amrielune. 

SlfK A bullet differs from a projectile r>r .-lu ll In ili.it having no •lLlujjj^ Imul] H In made t<> engage 
thi* rifling of the rifle or gun by :— 

"l ‘ Set up " \i.c_ rKpansum uf the b-i.v. of tin' bullet). 

(M) Being slrglilEy larger in diiuntrb r Ilian the bore of fit.- nil or gun, 

lli ' 11 r ■' i ■ •'. ■ Ini' 'if flight n( .1 bulti’l I ill Hu ‘i'll f i v grjvLiy .imj .nr r--.i-l.i ji .ml r | ■> < 

;,r of the redsLance depends pn such facEoreas angle of devotion, muzzle velocity, roLaLiuji, weight, 
shape, ote. 

Hit- weight and uwittfe t = kcsly nf bullets of tin: various <yj>^ .,f cartridge of the wm< ■ nalil >n- 
vajy, and when nri-ved types are flrorl from a belt or magizintf the bn | let* <™i not [fdlu-w the same 

fine of flight. Id .. aocirratc -li loting with mixed ty|n-* of cartridges, mortem t irtrtdgy.-. are 

" matched " so that at ;i given range all bullets will Foari the *ame ijotrd or target Matching is 
■ ifected by adjusting the weight or dupt nl tin bullets or the quantity of thi propellant charge. 

MARKINGS AND MEANS OF IDENTIFICATION. PUU fib 

nil Types 'if cartridges may be identified by :— 

(0 rhe rnldiLi i..f the varnished ring or annulu:-. iWm types "l cartridge have 1 i.i tips 
of the bullets coloured in- addition, am! the colour of the tip Uni* provide* the means 
of identification and NOT thu cnln-ur nf the annulus. 

(j'O H-uch 1 yJ> of cartridge CKOtrpi Ball hn.i n sort- li fter ?l.unfKd vli Hu Lam ui die .im- 
preceding the rruirk numeral.. 

(i?7i The mark numeral is stamped oji the base of the caste 


512. Code. 


ttetOKi, 

So. 

CAETBIDGES 

OCiFE 

LETIEk 

COLOUft OF ANNULUS 

1 

Ball 

Nil 

Purple 

2 

Bract if; 

P 

Purple 

3 

Armour- Pierring |A.P.) 

w 

Green 

4 

Semi-A miDLir- Ehi -renU; ■, 5. A. F. | 

F 

Green 

5 

1 racer 

la 

Red 

ti 

Inwiuliarv 

B 

JfltLf; 

1 

Proof 

Q 

Yellow 

a 

Blank or Bulleted Blank 


Ml 

9 

Drill 

D 

Nil 

10 

Dummy 

V 

Nil 

11 

Observing 

0 

Black 

12 

B.ipliisi vr 

V, 

Black. 

13 

(ji'cnadc nischaiger 

H 

f riLuijrlivss 

14 

Brn-iki.- Gt in rafur DBc'bnrger 

E 

Colour less 

15 

Self destroying 

Y 

According to rules set ouL below 


513. Incendiary cartridges and spr-ria! tracer lor us-.' by aircraft have The tip* of the bull -ts 
coloured as a means of identification : —. 

Short range day tra&ef . . ... ,., White 

SEiurt range night tracer ... ... ... ... Grey 

Incendiary J+; „ ... ... ... , r , ,,, Blue 

A rolour-v urLiished annulus of the appropriate code odour is al.-. used, 

When: a cartridge possesses more than one chaiactristic (<.£., 5.A I 1 tracer) ami Liven,-fore 
comes under two or more serial numbers,, 3-11 th* relevant c«le letters- will be used. The scquoaci of 
the code letters and the colour "i the annulus is governed by the- following order uf precedence ■ 

Q, 0, K. \\\ l r , B, G r Y. P. 

Thus, B.A.P. tracer, scritd Nua, 4 and 5, ha.-? code letters FG in this order, and the annulus colour is 
green, since F precedes G 

Lf the propellant- is other than corditt, a letter is stamped cm tht cartridge case to denote the 


nature ol the propellant ■ 

T 



• 

Black Fu-wdi4, 

Z 



■ !■* 

, r, Nitro-cellulose or Batlistite 


3l4_ The folio wing particalars arc stamped on the base uf a cartridge case ;— 
(/j Tbs maun lac furor's initials or lride mark 
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CH XU [—.SECTION 2. 

I jj ) "i .. Li r nl manufacture (usually only the [; 1.-.1 Lv- is figured!. 

{Hi) The dUtinguishing letter or letters denoting Hit; type of Cfertrktgi 

(it 1 ) The mark numeral of the earl ridge follow': !, where n.55a rv, by the lett- r dt nD'Hisi." 
L III* 1 suit Lit i' at Hr I, 


CH. XIIT—SECTION 2. TYPES OF CARTRIDGE. Plate 21. 

BIS. The cartridge case, percussion cap and propellant 1 T 1 -■ ■ 1 1 I in Section I ale typical tor 
SimU Arms ammunition of Brittth design lor rifles, machine gums, machine carbines and sub-machinc 

guns. 

The present types nf cartridge are :— 

Bill. Armour-Piercing ]A.P.), Senu-Armoor-Piercing iS.A.P.i, I i«?r S.A F, Tiacer. IJKcttditLiV, 
Pro i. Blank.. Drill, Jhimim and Oh-iTving. 

The components for a type of cartridge are simitar in its various calibres, differing unJy hi size 
or amount. 

Cartridge, S.A. Hall, Watt 21. 

516. No Code Letter. Annulus t jiour—Purple. 

The ciirlliilir i:- supplied for all calibres except I'.ii-tncli Rn wrung for h-.r against jk 1 nuj'-l. 

The hulh t envelope is of t up no'iliickel. gBding [octal, or steel coated with cupro-nickd or KikJinK 
metiJ. Its o:.-iY is lead jLntimnny with .li .= him infirm, pig-lie or fibre tip, or mild sted with a lead 
antimony Lip. The Lip hiuy be udjuslod lu the correct weight (nr rL ■ ■ ri-'pjired baitistics and baljUi'O'S 
the bullet to ensure accuracy in flight. The- 9*mm bullet lias no tip. 

Note American O-fMnch Browning Is in supply. Carl ridge* for Vickers and Browning O.SO-incfa 
machine guns are not intexchnngeahir.; they differ in length atid other dimensions. 

Cartridge. S-.A, AnnOiir-Fierdn^. Piute 21. 

517 Code Letter \\ . Annulus Colour—jGraon. 

Cilrlridges are hi supply in ltie following calibre:— 

7.fK-mni. 0.3U3-inch, 0.5 ineli (Vickers), and 0.55-inch. 

The bullet hi specially ivirih.rmL u. attack armour plan. It bus all envelope of cupru-nickel, 
jj:ddnig nieUilj "i steel coated wilh tupro-iiiekel or gilding' metal a s’ecvc of had antimony and a 
.-ore of hard sti-i:L. Tli. perforating JiC'V.'c i of the bullet is dependent On the striking energy ol lh 1 : 
core and the angle at which it strike-.-; the plate. CJn impart with armour plntC the core will perforate 
and Ihe envelope and sleeve will flatten out and support the point of the core- during the. first instant 
of penetration, acting as .1 lubricant, to .iA-i-r its passage through Liu.: plate. 

Cartridge, S.A. Seml-Arnwur-Fierdng, 

Sly, Code Letter 1". Anuultij Col-our—Greiu. 

live cartridge tsin supply only for ihe 0.5-inch Vickers a admit gun. It is similar to A.P., except 
that the core of tfs bullet is nl mild steel. 

Cartridge, s.A, Tracer. Piute 2L 

5L1. Code: Tetter U Annulus Colour—Ktd. 

Cartridges an- in supply in the following calibres 
7. 02-nun.. (>.[503-inch, 0.5-indi (Browning) and D.So-iiii I . 

Tracers are sometimes referred, to ;i= " Ball Tracer" to distinguish them from 5.A.F. T rarer 

This type of cartridge enables the line of flight nf the bullet to be observed to assist ill correction 
of jm. 

The bullet consists of Lilt envelope, a core, is b]liii.u. and a dasher. The envelope is of cupronickel, 
gilding metal or steel coated with cuptro-nickel or gilding metal The core consists of a front section 
of lead antimony and a rear section is a solid drawn copper cylinder. Priming and tracer compfr- 
silicoa are Riled into the rear section and its base is scaled with a brass washer with a central hole, 
On tiring, (hi- beat from the propellant gates ignites the priming ami tracer compositions which bum 
with a bright light and allows the fUghc -il 1 he bullet to be observed. 

Dark ignition tracers with a trace which is not evident unlil th» project!I i-- f-Orrie distance from 
tin: muzzle of the gun are in supply foi cerEaLu calibres. 

Tilt object of this type .if tracer i-. n minimis* : 11 i 11:1 i■ ; nr night iicl lo p-r-vc-m 11 n gunlayer 
being confused by the trace just outride the muzzle. To some extent they also avoid disclosing the 
position 01 the gun. 

520, The tra-err bullet is of lighter weight than Bali 01 A.P, and, by reason of the burning away 
of lU Ulcer composition, its weight decreases during tliglir. In oan&erjuenci. and as ... result of LJi"_ 










SH 

CM, XIIF—SECTION 2. 

'.Ifecl produced by the bu niJlg 11 HO r COinjXiSitLo-Ji being Forced out of the r-Kir of tfe: bullet, the tra¬ 
jectories. of tracer ballets differ fmm thosR of other bulkfs. Tracer cartridges, aro matched-lip with 
Other types of cartridge, lrat Ihnr are naturally less destructivr* than Bull or A.P., rind an- liable ti> 
foul tbfi burre!. This latter disability is nvercnme by Jiirv thr wa.rfOas types of cartridge in Lh« belts 
and mcigaaiiliiS. Thu length nl Iracc fi.e.., time of 1nim5n(fl is regulated by .uliusling thi tracer r- mu- 
FHisLtion, 

Cartridge, X,V !kmi-AimOur-Pii.Tring Tracer. 

521 Code Letter T (x. Annulus Colour-—Green. 

This cart rid gu i - in supply only for the 0.5-indi Vidc-crs machine gun. It is similar to Tracer, 
except that the front section of the core of the bullet is of mild steel. 

Cartridge, S.A. Incendiary. Piute 21. 

322. Code I .niter B. Annulus Colour—Blue. 

Cartridges a.™ in supply in the following calibres :— 

7.92-mm., Q.303-inch, O.o-lnclj (Vickers and Browning} 

The cartridge is used primarily to attack aircraft. The sensitivity and incendiary effect of the 
tnllct is such that it will perforate the skin of an aircraft without ignition and p- in-crate itn -rlf 
K&litig lack and ignite th-.r petrol. 

I'tif f.ullJet consist- if :ui envelope, «]•-••%•<base discs and a lillioi> of Incendiary' composition. 

Ill: nnrly murks oi O/Ii tt-tiicl) wem filled with while phosphorus. ; Hie^e are n-'-w ohsahweent. 

Cartridge, 5 A, Proof. 

52tt Code Letter Q Annul LIS Colunr — Yellow. 

Cartridges are in supply it) the following calibres : — 

7.92- mm., O.dKB-ineh, H-nun., 0.5-rt • I) (Vi; la rs) and ■ 55-inch. 

This Ls ,! Bull cartridge with an incr asi-d propel 1 int charge which given il higher prepare,. It is 
teed for proving gun?, 

Cartridge, $A, Blank, 

521 Lode Letter L. Annulus Cbloui Nil. 

The cartridge U special t. O.UflH inch calibre. il ha.:, im bullet uml its main purpose is to make a 
tuud report. 

The propellant charge consists cf IU grains pf sliced cordite Mark 3 Size 20, or 15 grains of nitro¬ 
cellulose. A Stmwboai®. wad is fixed aljovu the- charge m tbs neck of the ease wEiich is closed by necking 
LLid crimping. 

QiSca t&uhllEuoLlinsil for oihci Lypeft i»f cartridge mil} - be used Jor Blank and marking? other Than 
the correct ones may bn founrl ■ for t-vampfe. a rejected Bull case may be used and the Ball mark 
numeral remains. 

CarLrtd^c, SJA Drill. Plate 21. 

525. Cotfc Lt-tlur D. Annulus Colour— NtL. 

Cartridge? are in supply in [he Following calibres i — 

7,S*2-nim,, u.IftJU-iaaah, is-mm., (i,.S incl. (V'ickers), and 0.56’Inch 

Thew cartridges are used for training purposes ; they may also be included at the end of hell? 
ii cartridges for machine gnus to remind the pil'd cr. s to reload. The original lypi of cage in 
chromium-plate with three vertical grooves which are painted red. There is no propellant cluitge or 
percussion cap. The recess terming the cap chamber is painted red and left, empty, 

bmcc the commencement M hostilities another type of case has been introduced. This case is’ 
an ordinary brass service cage with four holes bored In the side and the recess forming the cap chamber 
i- left empty. 

Cartridge, S r A, Dummy. 

Code Leifer U. Annulus Colour-—Xii, 

Cartridges are in supply in the following calibres: 

7.92- mm.„ d-^KI-indi, 4-iuni., (i.^-ineh (Vickers), and (J-SS-itmh. 

Th.e cartridge is used by inspecting officers and Ln depots and is Doe in supply to ships, Et is 
similar to Drill, but ha? a plain case ; the bullet is of gilding metal. The weight and balance of the 
Cartridge are the same as those of Ball. 

Cartridge, S,A„ Observing. 

527. Code Letter D, Aim ulus Colour — Black, 

T\ 11.: cartridge is in supply only tor 0.STi-inch calibre. I he bullet make-, a small pnfi ul smoke 
iMi impact. The cartridge ii usod i<it Burning purposes lo isriSl iti ob?ef vation of liririi;, 


■Pf 











CH. XlIT—SECTION 3, 




The raprc-nickd envelope has ft hole bored id tilt! now which is ckWd wftb a plug tif iusiblt 
in-elut. Phosphorus 3 M *1 powdered tiurnmium an- liii-d into the envelope which has a lead core. The 
basi is soldi T6‘d. (The tips of the ballets are vamhhi'ii black ! This cartridge is tibsule&eent . 

tiirtrirfk'r, S.A, Rifle •(rrcrnsidc. DaliLsIiEe, Mark JZ. 

ft2N. ( r.<1 1 Loiter H. Annulus—ooluurh ss. Tin- front halt id tiitse Ls black. 

The:-.: cflrlriilijc's an* used with |l) Rifles (iLtcij! with Dischargers, mid |2j BuJubs B.L. U.E. 
4-iiidi, Mortar 10 lb.. Mark 1, They are blank cartriilpes with a charge ol approximately 00 grains of 
j,tjto, BaUistlie is R mixture cif soluble nrtrocrLUilosn and nitroglycerine, and is rather more 
powerful than cordite , il is mostly used as a sporting powder, The mouth uE the case in Hoard with 
a glazed hoard cup and is not crimped. 

A ole .—These cartridges must NOT be- used with 11 j a nodded grenade, p.g., Rifle ;i» 

the ignition of the balif&tite is much too rapid and HaUg rtrOm preagurss would be produced ; NOR 
with (2) Smoke Fl-.MiL, B.L. Idnch Mortkiy Murks M -mrl lli 

Cartridge, S.A, Rifle Grenade, 0.3&3-inch, Cordite, 

52£t Code Letter H, Annulus- -coJouritss, Tin 1 Oik-,: it- black all over, 

These cartridges are used with {I'l Rifles M.L.E. {line throwing] * and {£) Smoko Flwts, B.L, 
4-inch Mortar, Marks II and 111. They are blank CErtridgES with approximately 43 grains of Cordite 
M.D. The mouth of il:e ease E> closed with a glazed board cup an:! is nm. er‘iiiipeii 

Note These cartridges must \0'i' h> u-vil with [ 1 ] Riiles fitted with a discharger as the pro¬ 
pel nut dors not burn rapidlv enough to ensurr- crnnplrh: ignition ; NOR with (2) Bomb, B.L. H.E, 
4-inch Mortar 10 lb., Miuk I. 


GEKEKAL, 


CH. XIII -SECTION 3—REVOLVER AMD PISTOL AMMLNiVLOM 

Plate 22. 


SeSO, Each > <t the many iLrsigrir uf Revolver Hhd Pistol recj litres special ulelelliuuI iuii, but the 
variations. Eire, in the main, minor onea. The cartridges ate composite and have the same main parts 
as filie carlI'iiigt, '1 h« case hiay h- nmnu-rl rimless or gomi-rimlegs and have one or more fire 
holes, The method of ignition is the same as lor Liu. riflr cartridge , 

53 Ji. The types ol carl ridge are : 

Ball. Proof, Blank and Drill, 

Lli i: innrfcings and method of identifmatinn (except Proof) arc the same as the corresponding 
type of ritle cartridge. 

Tin ammunition doscribod may In r msii hired typical '.-I Llio preaent supply. 


PISTOL, REVOLVER, Mo l (j.455Hnch. 
darEiiiltje, $.A.. Rail, 

532, Mo Code Letter. Annulus Colour—Purple. 

The solid drawn brass case is rimmed and fists a cap chamber and nnvil recessed in the base. 
Two fire holes art 1 drilled through thu butloxn uf tbi; ns -•>. The brass or topper c up is filled with cap 
composition and secured by ring Log, The charge in cordite or rutrooelliiLose. 

The bullet lias a ettpro-rndtel envelope and a kid unttaoriy core The caHhelute i-. lillt'd with 
beeswax mixture and the bullet is secured by rolling the mouth of the case 3 it may be further 
secured by indenting the case into die- cannelure. 


Cartridge, b,A rp Proof, 

533, Code Letter-Q 1 , Anmilus Colour—Vdlow. Thecae b a reddish copper. 

The case and cap are the same as for Ball. Tlie charge of cordite or mime Uulose is Inadixl to 
yiv. a pressure t>t 7 tons,. 

The bullet is of lead antimony and has three cannelures. It is secured by coning the month of 
she case and rolling the rf|_sif into tin lop cannelure- 

Cartiridge, 5,A„ Blank, 

o!44. * odi Letter L r Annulus Colour—Nil- 
The Case and cap use Liu. 1 same ;■ fur Ball. 

The charge consists of apprmrimat ly fi grains of gimpoudrr Ihvo felt wads a re plated above 
ihe diiirge and the mouth uf the case is crimped to retain tho wads and the charge. 

Curlririge, S.A., Drill, 

535. Code Letter D. Annulus Colour—MtL. 

The white metal or brass case is rinun- I and. Li- three 1 vertical grooves painted rod. T Etc cap 
chamber recess is filled with a red fibre pad secured; by three -lah- 

The bullet is uf Lrad antimony and has llin . cmndunis. It li secured bv 001 ling the mouth ue 
L he case ajid rolling the case into the lop cannelure 
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CH. XIII—SECT [ON I. 

PISTOL, REVOLVER, Nu, 2, (l&SO-mch. 

Cartridge, S.A,, Rail. 

Nq i ikU Letter. A nun], ns Colour- — Purple. 

[Fiu caFe Er rinamed with the, base ul tilt fim tjcvcLLccI nit. The bullet ha?, a CUpfO'iiickcl or gilding 
llk '- :il envelope and ©.lead antimony core, It has two cannelures, the lower being filled with beeswax 
liikturc, The bullet is secured liy I'aninE the mouth of the- into the upper cannelure and ft Him: 
(be tiise into tb'. n lower one. 

Cartridges, S.A.„ Proof and Drill are similar to corresponding types in tk455-Enc , .h calibre. 

Cartridge, 5, A,* Blank Ln- .1 chiittje of nppimiinotelv ftS-grain* if gunpowder which 1 ? cm'i ivd 

k' .1 felt wad. 

PISTOL, fUSS-inch. 

Orlridge. S.A., Rati. 

537. No Cod- Loll or. Annulus 1 -il.i-ur—Purple. 

Ammunition of this l-liJiLu ■ L-« fibniUr to that for III? Pistol Revolver No, I wiH ihe following 
viruitlons:— 

I'hf case K scini-rimlix*. [i,& , it has a groove: rut round its base above the rim) and has three 
fire holes. 

[>'ie bullet tins m vo-ppe-r.nickel plati iL envelope with a lead antimony can-, it has one eurem-hm- 
a id in- nt.| by CDning (lie 1 mouth of the case into 1 he rennet . 1 . 

fids. Cartridges, S.A., Proaf, Rknk and Dfill, differ in.'Lin Pistol Revolver N-, I ..LmmUnition in 

rhiit In 1 eases are mi riin].-'ss n-nd i.'v<-epr f>rni| r m ibv.^- fire boh-:, 

1 H. XIJI SECTION 4.—AMERICAN SMALL ARMS AMMUNITION 

53B. Small Armi-i Ammunition of American design and manufacture is in supply for what may 
be considered essentially American calibres of Small Arms, namely, Rifle mid Macliim tiiui 
1 i.lki-inch ~ Ihomson Sub-Machine gun, and Smith and Wesson revolver 0.4n-inch ' and Browning 
Machine gun 0.5-inch. Ammunition is also in supply for the. tf-mm. carbine. 

Cartridges arc similar to British am munition except:— 

(0 Cases arc of the rimless type The anvil i-i a separate unit and 1 ? fitted in the percussion 
cap He■ liv'd " primer "1 before the Liltr-r is; Lnsoit-eii into Oll cast:. Rifle and Machine 
gun cartridges have one fire hole 

I ii) Tfu- propellant charge is uitrocelloluSe powfler. 

h'lY.i Th? ■iiillc-L cnvekip.- (termed " jack:d "| i--, of gilding metal and is coppm coloured, 
Tilt- base Of the bullet may be boat-Eailerl nr tint (except Tracer which is open), Tl,.- 
bullet h sc:cured in the ease E.y crimping tin 1 mouth of the raw into the Cannelure or 
where there in nu cannelure (?.£.. 0,4S-inc.h) b\ coning 

(fp) Markings and Means of Identification :—The means of idem Eftcatiun is by varnish colour 
marking the rips of the picket-;. The American cede o-J colour? i- Lhe same as tin- 
Hi Ft Lit isxle. with the exception: oi A.P. which may bn ertlv-r Mrw-L- ™- jjt. ■ 1 Tlw 
coEour-van 1 bhed annulus indicates. that waterproof varnish has been applied. The 
code letter system is not used, 

of!'- Hi! l-u>: Of Uu. lairLfidge may be stamped witli tin- initials ol Lite manufacturer, year of 
imncifaEtnro and calibre, but there is DO uniform standard. British manufactured atnimmition for 
American calibres has the: tips of the jacket.-, coloured and liase markings in addition. 

Small Aims cartridges- of American calibres will not land into British weapons of approximately 
lie £itnc calibre. For example, Lhi: h;i-:.e of the (130-inch cartridge (rimless) fa smaller than chat of a 
iLMSCS-iiidi rarlri-dge (rimmed; but the diameter of ils Cate is larger and is too big ri>r * 0,300’ineli 
ni:, .Lpm cr links belt. Similarly, U.S-inch Vkkcrs and Browning cari.rklges arc not intereihangeabk 
as they differ in length and lu gfk r dimensions as stated Uj-uve 


541. TAIU-K or AMERICAN CARTRIDGES 


CAliTRl EGES 

CMJBKF4 

coi.cn it rep tiu 

Ball 

U.Lfd-incb.; fK-inm. ; n -ioinr-h md 0.5-indj 

Nil 

A l\ 

fi.30-.iJKIi ami 0.5-itLCh 

Black Oi un 11 

Tracer 

0.3U-incb and. U.o-i 1 i-r 1 1 

Reel 

Tracer with dark ignition 

* >.5-Lnch 

Orange 

Tracer (short range day) 

u 3(f inch 

White 

Iccendiary 

t).50-inch anrl fkn-inch 

Rliw 

I Li run ly ifliilli 

0.30‘incJj, I'NS-iiicii acul 0.3-iach 

Nil 

A IVIncendiary 

0,5-in.ch 

Silver 


ShbcHiL 
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1.11 AFTER XIV 

S.A„.a.(c(J«J.)— I-INCH AIMING RIFLE AND MINI AT t'Rl.i REFLE CARTRIDGES 

1-JNCH AIMING RIFLE CARTRIDGES. Ptet< 22. 

550. Die 1-inch Attiring Rifle Cartridge comes within (Jin definitiod of AmaJl Arms Ammunition, 
bul il differs from type by having a primer, electric nr percussion, instead of the usual percussion 
cap. It is supplied in bulk, 96 rounds in a bos. A.5.A., G.S., 11.4. 

L.nrfririge, Aiming Rifle, 1-intis Electric, Mark II. 

551. TIil- cartridge comprises a cartridge case, ii-rimi. i. cteuge and bullet. 

Tfi" : -i >1 ill drawn brass Case E- rimnieii but is without the •.■awl juu? mm red bottle-neck nv rc*.-ivi 
and secure the bullet. It is lacquered internally with the exception of the threads of (he primer boEr 
■lcl'I L in t portion which supports the bullet- The base of the ra.se is marked with the m.mpfacttiror's 
anitiiiL- or trad* nifirT, the let tor X, and the mark numeral of the: cartridge. 

The brass primer comprises a body and magazine in a singk unit, ft is screwed into the prime] 
hole uni the joint ri made tii’lit with a fibre washer. A :m\o- contact pd.ll, insulated Emm the body 
by Ebonite Ihls.]i.-., is fit ted a.( the base. One end of th‘. lui rh;- wire is solrh'i i to tlio > >• >rni of the 
contact pin and the other to the body. The TOCOSS is filled witfl fiunootton dust so as Nv surround Hie 
wire bridge. The charge In its Ltiagarijie is gimjjijwijiei G.2o um| ifir magazine is cloyed by a glaze- 
board cup shellacked in position 

On firing, electric current is p-issecl from iTn* contact pill The bridge wire grits hot and tho (fur-- 
COttoa dust and the magazines arc in turn ignited. The res.ii ting flash ignites the cordite charge. 

T ho charge consists of about I60 1 grains of cordite Mark I. riz.- It, 

Ills' lead-antimony alloy bullet weighs approximately IQ-uzk. Its two cannelures are filled with 
beeswax mixture. The rear end of the ballet is reduced in diimeter and a copper cup is pressed on 
firmly and ntmed in on the bullet 

Cartridge, Aiming Rifle. 1-lnch Pitcusstun, Mark Hi. 

The cartridge is similar to Electric, Mark II, hut is fitted with a percussion primer. 

The percussion primer has an anvil and magazine formed internally- The magazine la filled with 
a gunjiowdcr pellet. 

t'tl fipi g, I! >- li ffiiin tin i ipipm I'- eJje magazine and th result ing fifeilh ignites r«:,- propellant 
chanjc. Quin pressure is prevented from blowing back by the soft copper cap sealing in the body. 

MJNJATVRE RIFLE CARTRIDGES. 

0,22-inril Ammunition. 

SSJ. Thi- nciuenclalurc oS ammimiiion of this calibre is ' 1 art ridge, Rim I-'In . Q.22-ltidl. Mark l 
and the present Service type of cartridge is known as " Nori-Rnsling/' 

"the term “ Rim-Fire denotes a cartridge wirfionr ;l percussion cay Tht: fold of the ran of the 
case is hollow uriil Is charged with cap compasEtiort. 

Cartridges are supplied in cardbciard bones of 100 ; 100 brae# art packed in a quarter M.L case. 
The cartridge comprise? the case, charge and bullet. 

The case is of cupper zinc alloy, solid drawn. 

Tlii. 1 charge is usually black powder. Cordite, pcaniti -:-r .itl, r iihroeiiJJuJ »*• powder-* may, how¬ 
ever, be used according to the particular manufacturer's practice. 

The bullet is made of soft lead. It is rounded at the head and lias three shallow cannelures, usually 
lilLricated with beeswax mixture. It is secured in the case by coning, necking nr crimping 


354-559, 






CHAPTER XV 


S .A. A. (cent. j —20 mm. CA RTR I Dt jES 
SECTION t—GENERAL 

90 mm. ununiiJiitMJi* is in supply for : 

[fj Oerlikon anri Pnlsten giina, 

(tij The Hicpflno gun. 

OeiJikon and Hispano ammunition are not interchangeable. Thu bait of the Oerlikon casu is 
• >i If.-.' rfiamfler than its body. wJismtiis the dimensions of the base and body of tin- Ilispan-u C:i.-r are 
almost identical. 

The cartridges- for each gun have similar components and comprise — case, percussion r ,r " 
].-. Hunt charge and a shell nr projectile. 

Tin-eases, are l ittllesi Olid (heir brass percussion caps arc secured by ringing. 

JTk: steel shell arc fitted with a copper driving band acid., except Sernt-Amtout-PiftfdlIg which 
arc dosed with steel nose plugs, u percussion D.A. lUM; b screwed in. A cannelure b cut below thu 
di ivjjig bsmil and the shell or projectile ss secured in the case by indenting, 

Practice projectiles are tint tilted with a f1.1>:• ■ 


SECTION 2 OK El IKON 

BRITISH OERLIFON, Plain 23 

I’lli- ulraign* and eumpanintii uf typical ammunition am diiwn in £ho LliustriiLioil 
The fuze fitted is No. 254 or No. 358. Each Is a Percussion, Direct Action turn having no moving 
part-.: the crushing 1 nf the fuze on impact actuates the detonator. At action ranges the fuse will 
perforate the skin of an aircraft without functioning, but it will operate on impact with wing spars, 
petrol UihVs or othe) heavy structures. At very short ranges the fhsc will function cm impact wit’- 
the skin of an aircraft. The No. 25S is. the more sensitive fuw and is in supply For H,E./! and H.E./I/T 
Eor Naval Service. 

The prvpdhmt charge is nitto-otllulose. Hake or chopped tube. 

The shdl fitting is C. E. or 1 ,N T, C.K. is obsolete fn-r future manufacture. 

Tha outside of the shell below the driving band is varnished to render the joint l>ctween shell 
and ease watertight. 

All iiiLLire OerJikon tracer of Dritish manufacture will have Dai 1 k Ignition. (Sijc para 5J9.) 

|Vt 71 r icings sirnl of Idpulifk-aliiVn 

Sfi!i. Hie types of ammunition are identified by the Colour marking un the shell 01 pfiijn' til*-. 
The fuse can be identified :—No. 354 is painted the same colour as ihe shell. No. 258 is not painleJ 
except Inr a blau spot im the nose 

Tin 1 Lot Number of the shell nr projectile, th. contractor's inilials and, it applicable, ilu: LetLej-s 
L>.I. (indicating dark ignilioh tracer) are stamped Ofl the skte of the shell or project-il*. Projectiles 
fur Drill {except Drill, Marks I and II. have no stamped marking*. 

The Ease of the cartridge case is stamped as follows ' - 

(i) Initials, or trade mark of the manufacturer oi die ease. 

(if) Gk. (t.a„ O^rlikosn,l. 

(uVj liii- letter " 2 " (denoting nconite filling], 

(iV; Year of manufacture uf ease, e.g ,, ‘44. 

A r t*. — Oorlikuji ammunition of " riew " British manufacture will be stamped with details of the 
Nil number and type of ammunitiem on Ui-z cartridge case just in front ol the ba: j .' grenyt- If will be 
shown thus 

5. 167/H.EC ,'I-T. 

These lIl tails should be quoted in ail reports dealing with defective ammuriiu. 


Types of Ammunition. Pktlt 23. 

563 (a) The present types of .unmmillion 
Practice ... 

Practice Tracer . . 

l-f.E. Incendiary 

II.E. Incendiary Tracer. .. 


anil the colour markings are 
. . Lead Grey. 

... Light Green, 

... Signal Red. 

... JinghL Green 
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CH. XV —SECTION 3 

Clearing Charge. 

572. The clearing charge CGfflMirfctes a Bh-urtaned pwrytes cartridge cafse with a fill] charge, Hie 

propellant is retained by a glassed board cup. 

A one-round magazine is supplied Lei facilitate the usi- of dealing charges, 

The magazine ls suitable for any mark of gun 

AMERICAN CERLIKON. PLifr 23, 

573. H.E,, II.E.i'I and II.E./T ammuniLum i f Amerirnri design and. manufacture aft lei supply. 
The case and shell are snimiar to those of British design. 

The fuze. No, 2@, is a Percussion, IX A, fuze whtnb is an adaptation of the British No. 254 and 
functions in a similar manner. Tin- propellant »•'•;; rp is graphite tubular neonite Tfio high explosive 
filling is either t.E. or Peniotite. Pentolite is now obsolete for future manufacture. 

574. The types of anttn uni lion and the i ■ 11 i ■ a i r " by the colour marking cm the 

eJicIJh 

The base of the case is stamped : — 

I?') Conlmeter's initials or trade murk 
(fij Year of manufacture. 

{mV) 2 i> mm.—Mark IT. 

s75. I'll,, following particulars. are markc I lln sick ■■! the case in indelible blue ink:— 

{■') Initials of filler. 

(u) Lot Number in J-ineb letters. 

576-. The present types of aEmnunitiUn in supply, their filling and wlour markings arc :— 


HE . 

... C.E. 


i r + 

White, 

11 . 

. Fentolile 

..... 

... 

Yellow. 

H.E.T. .. 

. C.E. 

M. 

Ml 

Light t’irei 

H.E.T. 

.. FentaUte 

r,r. 

... 

... Dark blue. 

H,E,J. .. 

C.E, 

Br , 

- TT 

Red. 

H.E.L . . 

Pentnlixp 

p 

fc 

Pink. 


SECTION 3—‘KfSEANO 

577. A typical round is hLiuwu, Fur rumparis-m with th rhlrnn, in the illustration. (Phtlr £&} 
The fuzi- 'Jit I I’d is Nn. 255. A modified Ocrlikon fuze. Nr.. £&| Mirk IV, is approved ns nil 

alternative. 

The. propaltant charge is nitro-celtulo?!** powcer. The high e-itpibpsfve til Imp is C.JL 

Markings and means of Identification. 

578. The typ ■* of ammunition are i I. nritbi-3 by tl. . ■>nr markings nn tin- shell n projectiles, 
'Hie base of the- case is stamped 

{i) llamitacLurer h s initials <n trade mark, 
iii) Vcar of manufacture. 

(h’iJi 20 nun, 

> 

The colour of the annulus Is purple fm ill ly|*"> of ammunition except I hnTltny, which is 
macokiured. 

Tie- markings stamped on the side of the slid! are :— 

iTl Lot Number and last two % Liras of the year of filling. 

(*0 Filling contractor'? initials nr trad* mark. 

(fit) Mark of complete round and type of propellant , 


Types of Ammunition. 


579. The present types i>F iiuumirirtiori in snpply ar.d the colom marking? on th. shell or pro¬ 
jectiles- lire :— 


Ball ... 
Tracer 

A.P. T. (Day) 


... Black or blued. 

... Black with l in Ned or red band 
... Black body, white tip and white 
hand. 
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C.H, XV SECTION 15. 

A.P./T. [NightJ 


H.E.L—Top half -of body 
T rvu'pr half of body 
Nose nf fuse ... ... 

A.P .. ... 

SrA.t 3 . Incendiary . r , 

Dummv 

'fate Nn red band h I on sth I to iii m. i - that ihey ar. iillerl 

H.E. and Incendiary ate obsolescent. 


Black body, whin tip and gretm 
band. 

BufC 

K-L-lL 

Green or Red. 

I Stack with white Lip. 

Red with white tip. 

Black or blued 


Tbe above ammunition 13 similar to the corresponding Brtti&b types of OerJikon ammunition 
described earlier in LMs. Chapter, except the following :— 


Cartrdgc, S.A. r Ball. Colour -Black nr blued. 

SflO. The projectile ts hollow atirl a metal doEjing disc in the base prevents the entry oT gaMa 
into lit projectile. 


Cartridge, S. A,, Armour-Piercing [A.tVi, Colour Black with White tip. 

riSl. This ammunition is, lot use against armoured fighting vehicles and ansmur protection in 
aircraft 

Tic |injjcctik-, which has no idling, i.-. i.f al'tUvur-pkrdng sUo| and ds pointed lip is titled with 
a moulded plastic Cap. The length of the cartridge is the same as Dali, and the ammunition can be 
used Ji all types of magnzine and in belts. Later marks are without a cap and have either an ineil 
tilling or it spigoted base plug. 

€Sirtridge, S.A., Armour-Pfcmng Tracer i'A.P. T.i. Oil. Bku k body, whirr tip and white nr gr ;ji 

baud above the driving hand, 

331a Tin projectile is of armour-piercing sted and i* uncapped. There aiv. alternative fillings 
fur ij.iv nod Night tracets. 

Cartridge, 5.A., Semi-Armour-Piercing Incendiary (S.A.P. l; r Colour—Rtd with White lip. 

nS3. TJds ammunition has been develop'd lor the ignition of aircraft petrol tanks jjrolected by 
armour plate. 

The shell is an H.E. sliell body filled with incendiary composition, or alternatively, filled with 
inermtiary competition and having a detonator superim p<Ked. The bead is closed with a Steel hose 

plug. 

On impact with armour plate or heavy metal structu.ru the -dinJI breaks up and the incendiary 
composition is ignited. 'The perforating, power is less than Thai cl A.P. 

CarOidye, S.A. f Dummy. Colour—Black or blued. 

SS3. Hie- cartridge cumpisKs a standard case villi thrnr iiiotcs drilled in the side about three 
inches from the base, a wooden distance piece, and a " ball projectile si.-cured by sweating anil 
ru’iling. 
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CHAPTER XVI 

ROC K ET PR0JECTED DIl V IC li S 
SECTION 1 -PROJECTILES 

ROCKETS " i r (tlN ROTATING). 

fiytl These projectiles consist of a ccrdite n<’k-t or I ail, Fiu-pdUiug, with a shrll screwed into 
tin' head, They ate Luuiiclivl from the rails, mi a projector iusbsid of being fired from, th.- convcn- 
lionui gun. and are not rotated. L'nlike the unmunitioii of a gun, the charge kirms an integral pert 
n1 the projectile and Lfflvda with it in flight until consumed. 

591. Tlie original nonieiTclaturi'- was Eiockd, Unro-fating, Projoctlli {tr.P.), hut with the cjetcnpriori 
Of the use of racket projection. this was changed to Rocket " U ■■ (U denoting UnpotatingJ. 

bn me of Lhc advantages and disadvantages of rocket projection of shell an 

Advsntsge-Sr. 

ft; Till capamty tii Hit: slid I of Rocket ' l ; ii greater than that of a sh- U of simitar 
calibre Hr6*1 flolil a rifled gun. 

I'ir* Lower acceleration obviates th necessity fur strength against pressure and set-back, 
f/fj'l projoc tors are light and simple, 

(in) Absence oi deck thrust " otl foundling. 

(r) Absence of gun wear. 

(ni) Ease and rapidity of manufacture as it mmplete unit, j.r., projector and, prajectilr or 
other device, 

Diiut.il' tuniagei , 

(il Jjesa accuracy, 

(j'j) Lower average and slrildnu velmuty. 

(Vi-yi Slower loading. 

Lack i-f accuracy IS. partly compensated by using mullipi jjrojfcclopv which lire salvoes varying 
up li IJfl rounds, and thus jt need not be ;■ disadvantage as ;■ ■hu: gun clrort i-; obtained 

Rockets, ,4 |J, ,r 2-inch. PUiL- J 14. 

592. The 2-inch rocket " U i- an anti-aircraft device. 

Only one t,vpc of sli H is fitted to these rockets, ijurruTw the H.E. shell, 

The main components of a round are Tail, Propelling, Toil Fills, Shell iU1(J Fuze, These parts; are 
supplied Separately fur assembly on board and arc-assembled in the following order:— 

(i) 1: 11 1 Inns to 'J&sd, Fra polling, 

(ti) t-lii !i to Tail, Propel'ing, 

(in) Fuze to Shell, 

DUmanlling is done in the reverse order. 

■FiXS. Thr Tail, Pfopellinf*. is a welded steel tube with ;i shell nr:.' Secured inlu the head by studs;. 
Below the shell ring the Head Obturator, a cupped disc of thin shell steel, seaLs the head end or the 
Tail, Propelling, against leakage of gases. Thr vue1li ri (nozzle) is welded in in the other end of Ihe 
Tail, Propelling The bug of silica gel in the venturi. is for desiccating purposes. The bottom 
obturator prevents any leakage of gas past the veatim. The; charge- a t cordite S.L. is castellated at 
the head ; it rests in the tube and is supported at the tail bv a grid. A raajaiKium composition igniter 
jncnrpnrating an electric proffer is lilted in tin- castcllation of the charge. 

Electric loads from the ignitor pass through the .innulu.-; ■:£ th-. cordite to four brass con¬ 
tacts near the tail orifice. The eoj.itiu.T-. (two positive : ml two m-gattive) ;m wired au that proper 
eontarr is nfijot with the knilu-cd^est of tint mounting, irrespective of ihe angle at which the round is 
1 1 1. Lded. 

The tail online is sealed by a tinned plate rinsing disc secured in position by R.IL Cement No. 1. 
The Tail.. Propelling, will not sdf-prfpid If there should hr: accidental ignition of the cordite with 
a round in on unassembled state, the Head Obturator (which is without the support of the base of 
a shilli will blow oat and the products of combustion will escape from both ends ul the tube. 

394. Tail Fi'fts (4), of steel plate, are inserted into slots in the lube i they are driven hack by 
nir ;!ns of n wooden hammer and latched in position, 

395. Tfi/ Shtil is of tlie High Explosive typo filled with 9 -oks, of T.N.T. It is screw-tliteadcd 
near the base to scf^w into the shell ring of the Tail, Prapelliru*. On firing, the shell gives support (o 
r li, 1 Hoad 1 Iblumtur. 





















&06. The Fuze. No. ~jo, is a. wind Vi»n- (mriing, dirert action type hii: 1 1 arms Lit ;l distance m 
approximately 75 feel front the projector. The ^If-destruction device operates it a short range of 
4.500 feet (4j seconds) ; no shnttca it EncorpuratiMl. An internal and an cxti-rual detont proveni 
tW wind vane rotating until the round is fired. The CXtfttfiLl detont k visible ami futunejl into a slot 
cut mto the skirt of the wind tluic cap. EJn hnng, acceleration causes both detents to set hack, 

Till wind van^R M ll'U- flujtt at" tliLli free to rotate , ipppjjrimalely live complete tnrn> of the 
Wind vaito ill an anti-clockwise direction (looked at from die nose) wdl put the fuze JjiLo a difret action 
funciionEng condition at the Same time releasing the tin™ Striker, and the fuze will detonate Sen:He 16 
later. Additional safety provided by a Safety split pm which \» pa$i*<l through the skirt of rhe wind 
vane C*p and fitte budv. The safety pin prevents rotation uf tile wind vane cap in either dimeLivn 
and must bo mhim- :1 before loud tug The pin is secured :r pill ion 1>V means of wire which mkn-- 
round the body of ihn fuzn ami is sealed with a lead seal. 

Tlie fuze is noL watertight and must be protected from the weather bv applications of Grease N'. k 0, 
in a::corr£.-miv with the instructions. 

Arfwn, 

597. The rocket is Launched by electric current Initiating the electric puffer Tin- magnesium 
composition igniter and the cardito charge are ignited, The pressure of gas set up by the burning 
cordite disperses through the venturi and provides the impetus to the rocket. The cordite bums for 
approximately .S second, during which perilid the rocket is.accelerating. 

SECTION 2—ILLIJMTNaNTS 

2-inrh Rocket Flare. Pfah ±4. 

5M&, Hi- RiHSkel Flair is launched from a sp*. uJ Projector which is attached I n ,i jfLiushteld, at 
an devation of mP. it is set to burst at 5,000 yards at an approximat'- height. of 2.IHXI fprt ; the 
Hare burns for 70 seconds 

'Hie handbook, H.R.qa-f Handhwk for the i-im-.h ftiv'fct Flare, should b, consulted Inr general 
instmcr.nuis. nuinteiunice and detail. 

59*9. I'llu found is supplied Hir assembly ■■» board and rmTiprjh'S the following main jM.rt.-i To if, 
Propelling, Flare Head and Fins (4). 

The order of assembly LS 

(t) Fins tn Tail Propelling, 

(nl Hare Head to Tail, Propelling. 

tiJ.HI 17/e fml. Frt\fieUii\g r b similar to the Tail, Prop]Iuf a 2-inch R- rk f " I ',' I'xccpt 
(f'iir ilie Head Obturator is not perforated I he hits a« Idehiinal to those of the Rocket " I ." 

ejj*1 1'Ht Fluff. Haul Cminims la a tinned plate cyTindei with two canm-Lure-s ni'ftl the bane. J'Jie 
canister, antainjng the illuminating flare candle with a parachute ^t'lnbly attached, is inserted in 
the Container The IhilListic Cap fits on the fonvard end of the Cimtarner to which it Is secured witli 
adhesive tipt: The Ease Socket is secured into rhi- other end of Uic Container ^ indenting the 
rarnielun - it contains (he Thermal Ejector which screws ir.fu (he shell ring of the Tail, Propelling. 
The Thermal Ejector consists of a. steel base plate with a septum at accurate! v macEiincd thickness 
in the centre. 

Tin, tower end of a piece of Bickford's Eua? iprEuium delay] Cut to burn approx trMHtdv 22 seconds 
milk s uitimai.' contact with Zk grains nt L.D.K.R. (lend flu itro-reaurcinatc.) which is stemmed into 
the upturn recess. The upper end of the Bickford's Fuze projects into thf magaaijie which contains 
approximately 40 grains of G.12 gunpowder (primary ejection charge}. A short piece of Bickford's 
Fuz*l {secondary delay) cut to bum For 3 seconds projects from the base eild uF the canister ( the 
lower sad is In dose proximity to the primary ejection charge, and the upper end projects into n 
magazine containing 4I> grains of G. L2 gunpowder (secondary ejection cliarge). 

Aelisn 

602. On launching the rocket, heat from l ie cordite propellant is transmitred through the Head 
Obturator it .| thin septum uf tin- Thermit] Ejector mad sgrtilus the LJXN.R.. which, in turn, ignites 
r the lower end of the Bickford's Fuze (primary delay), After 9, IS or 22 seconds {depending on the 

mark used) the primary ejection chaise is ignited, and the canister is ejected from the container in a 
forward direction, 

The Eickford s Fuze (secondary delay) Is initiated by tin flash from tb>- jHirtttiiirv ejection clturge, 
Tljrto seconds later the secondary ejection charge i- ignited and its aetran ignites the candle and 
ejects the parachute, cable and candle in a forward direction from tie- uailister. The parachute upenS 
whDi ejected from the mnistCT and the lighted candli is su^Jcndcd lit ni id-alt The puipns* ,.| rhe 
secondary delay i^. to allow the velocity of the canhtor m hill to n cji-ucl ut which it Is safe to eject 
tlio larc and the parachute a^ttibly without break-up. 

Rocket, Itlciminating, S^Ibs, Snowflake], 

|il.l3. rhis store i- au dlumitiatit and is uai'd in Locating nr: my HiihmiifinftSi 

I he cylindrical Far^tfr Jille-l Sf«f rtftktl is similar to Apparatus A. 1) Type D ; in addition, 

it 3b ilF'd witli tu.il fin - (4). The Parachute Haul contains a parachute with a star and ignitit'ig arrangi 
ments. The rotlwt is launched From a Prcjectnr Type A nr B of Apparatus A.D. Type using ihv 
appropriate ■&!) grain cartridge, 
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Action, 

iSlM. When the racket reaches the vertex r»i :t.-" flight. about l>nCH> tent or mot--. the burster is 
eu rLi'.i.'iJ by line burning rocket composition. Its action ignites the star atul expels the parachute anti 
lighted star froTu IV' rocket head! I'he parachute opens rwr and the biiminjl star -- suspended fr'im 
it ; the star hums fur about t$l} seconds. 


SECTION .'I APPARATUS. AIR DEFENCE [A.A.DA 
Apparatus A.D., Type D. Flair. 25. 

(Parachute Mini Cibk -P A.( ) 

(SOS, Thjj". >J vi.. - .suspends a cable from a parachute above the firing ship. The cable is rendered 
lethal on the impact nf an attacking aircraft, and airorafl must cither keep at a height wllk li pivi-hides 
accurate tombing or change course, 

Him Handbook should lx consulted tor general instructions, maintenance and detail, 

'Hie Mark. I i 1/N consists of die following' main compon-mt parts—Rocket with Pwdlllft Head, 
Main Container, Main Cable and Lower Paradiuti; Assembly, The assembled ammunition is- tormed 
" Apixirautt A.D. Typo D " : i- is fired from ;i 1 Projector A,A.Is Type H" (AlihreviaLiim P.A.lL), 

006. Thi Rocktt is a powder-hlh-d 2-inch steel rocket with a tin pa radiate bead attached. .4 
•3&-rnqh diameter parachute and a s mall gunpowder burster are (Kicked in the paraebuta h raid. The 
painted canvas ouver attacheJ In the parachute bead firs evor tli- outside of the muzz] a of the projector 
and prevents access of water into the barrel. Tyro stirrups and a bridle are attached to the rocket; 
the bridle has about live feet of cable which is covered with asbestos at the locket end and fitted with 
a spliced eye for shackling to the Main Cable, Before seeming the rocket tall to the Main Container 
the lid of the Gontsm<=r i.i n n.n.m-il <uid Uii; Lop loop al the K..B. Cable b socurod by U". swivrl t,i tin- 
racket 1 s wire tail ; a short portion of the wire tiul is wiled down info the Main Container. The lid 
is jammed nil SO as to nip the rocket fait, and it is rotainri in place until it is dislodged by the | 'id' 
of the rocket. 

607. The- Main Container {s' a Cylindrical iron box which has two concentric conipartmeiils. 
The outer compartmetil contain? the Main 1 • hli. mthI die Lima- contains :3i“ Lower Parry hlito Assembly. 
The fid is detachable, 1 114 Main Container is lashed to the leek. 

608. Tib! !/«.» Cable consists of 400 feet td K.B, LD vitv with -i loop at each end and a hWivef 
on gadh. loop. One swivel is attached to the win, 1 tail of the rocket bridle alld the Other to the Lower 
Patae I mb ■ A ssembly. 

609. Th Lmer Parachute- dssemiiiy comprises a US-inch djjifueter parachute and a small trail 
parachute. The larger parachute is packed in can van nod bundled and the small trail parachute is 
attached. 

Action, 

G](J. The fltL-grain gunpowder cartriilgs ■ejecta the- racket from the Projector and also ignites the 
rocket cotaposition. When the rocket roaclies a height of approximately SS0 feet, the burning rocket 
Composition ignites and explodes the HLIilpuwdfir charge in th? parachute toad and the upper parachute 
is ejected. At this stage the lower parachute; assembly will be approximately ISO ftret above tto sea, 
the kywer parachute will still be bundled, but the trail parachute will lie open. Die lower parachute 

..ins ill its bundle until the impact of an aircraft with the table. Oil impact the trail paraebutf; 

pulls the ripcord and rete.asx.-j tin lower parachute which opens arid lender* lh>‘ cabl* " lethal " 

Apparatus, A.D. Type J. Flak 'io. 

6] 1. The objects alti moans of operation of this device in' similar to those nf the A A I 1 lypf: f 1 
Type Mark 1 jects a is 1 hj ft. 2J ton cable 

l li.' Handbnok B.li. 21 )^ 44 , Uffltbfak for the Apparatus Type J, should be consulted for general 
iny motions, maintenance and detail. 

The Apparatus is supplied in three main component parts, ( 1 ) tto Tell, Propelling, {«) the Head 
Canister and Thermal Fuze, and (hi) the Main Container, 

Dm round is assembled im isstn- to ships The fully assembled round (including the Fail, 
PwpdUpg) is 1 Apparatus A.D. Tv]- J The Apparatus i- launched from n " Pioj< -Mur A.A.D. 
Type J." 

612. The fait, Propelling, ss similar it the T.nl, ITmdling, uf u 2-luch Racket ' T." except 
that 

(tj The toad obturator is nut perforated, 

(if) There lure no fins fir nn slots. 

(jiiJ A short stirrup is welded to the exterior of the base of the Lube, 

(tv) Thn venturi, is closed witli a tinned plate dosing disc. Die flexible rubber pigtail 
i iuitidnmg the firing loads is passed through LIk- closing disc ; contact studs are omitted. 

@13 V Ac Tfp.a.1 Canister a«d Thermal i'uie -The Head ni stw is of tinned plule and contains 
a. 62-inch parachute ; it is made integral with iho cast utsi' ejector cup by laddering. The low-er cir» 
difference oi fte Head Canister rests inside the ejector cup on a piston or dk^ara^ncL The base of 
the ejector cup is screwed into the shell ring nf the Tail, Prspelling. Ptovision is tnade in its base for 
tlit Tlierma] Fuw which ls n separaie unit. 

ll 
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fiM. The Thermal Fuze consists of a sit'd bast ptau- in the centre of which is a. thin -"i-ptum i>£ 
accLrtit ly machined thickness, The lower tin! nf n piece ij( Bickford's Fuze feul to hum stjiproxi- 
mat?ty 4* seconds) mates intimate contact with the L.TXN.R, [lead’d in itro-mcorcinate) stemmed 
into the septum recess. The upper end of the Bickford's Fuze projects into the magazine which 
contains approximately 100 grains of G.12 gunpowder. On assembling the Head Canister to the 
Tail, Propelling, the base of the Thermal Fft$e is m dow cnnlact with the Head Obturator On firing, 
heal is transmitted llirOUgh the Head Obturator and teplUm and ignites flit L.DJJ.H.., which ih turn 
ignites the lower end of the Bickford'* Furo. After 4^ seconds the Bickford s Fuse ignites the G,12 
gunpowder in tin magazine and sufficient prepare is produced, to shear the soldered connection 
between the Head Canister and the Ejector Cup, By means of the force .exerted by the Ejector Cup 
Pisf jtj the Hoad Canister is forced up freeing the 62-inch parachute, which is connected by US shrouds 
to Lie Ejector Cup. 

bib. The Main Conf sifter for the Mark f Apparatus is a seated Cylindrical iron box with two 
concentric compartments; it has a heavy lion-watertight cover for transit purposes. The Main 
(.on aincr is dumped La the Projector. A GdO-frxit length of 2j-ton multi-strand cahtc l> roiled in the 
outer tompartnicut. One end of the cable is secured to the swivi 1 in the sealed lid of the Container, 
bdflg secured to the stirrup of the rochet by a pin. The other end of the cable is secured by a swivel 
to t:ic bundled lower parachute which is contained in a tinned-plate canister in the inner rompsirt- 
meml, The lower parachnte with its Shrouds is packed in a canvas bundle, The handle is closed by 
Tingi through which is passed a cord attached to the Trail Parachute, The Trail Pamefiute is 20-inches 
ill diameter, It is coMaEnod in the tinned-plate canister and opens after leaving the Main Container. 

A dim. 

616. The Parachute Head is blown off and tJu> upprT parachute ejected, Ac this «bcge tin. lowet 
parachute and tlae trail parachute have been lilted approximately aXHcet above the sea, 1'he com¬ 
ponents suspended from the 62-Lnch top parachute are in th^ following order : -Ejector Cup — Spent 
Rocket Tell and Stirrup— 000-feet nf Cabin — Lower Parachute in fiiindJe — Trail Parachute. 

Tin town parachute remains bundled until the impact L-f an aircraft with thu cable, On impart 
ilv: imil paraeJnitn pqlU the slipcord and releases the lower parachute. The lower parachute opens 
hnmediaLdv and renders the cable "lethal." Thu upper and Inner ppraeJiutp.s nre the same siz- .md 
both t-x-'i't an equal pull on the a he ran. 

Marti fA Apparatus. 

f>17- lln Hr i'ii! i .mini it . Thermal Fuze utid Tail, Propelling,. arc simitar tn those of Mark 1. 3 3^: 
Main Container is nol scaled by a l mni<il-plsil- dosing dU«C 11 is filled with a heavy ttun-waterlight 
em-.-r for tra.n*il purposes which need uul bt un-hipp ! bclor,: firing. The inner cunjstci ir lvutcrtight, 

and its lid, ucured by soldering, te rippi-il , ■■ ....mulii iju ih- Cufol Drain htJ.es are lilted in ilv 

ixrttern <d Hie Maid Con miner. 

Mark H A ppajectus. 

618. Tliis differs, from Marks I and LA In tluit the oantral guide lube h conical and the lei>gth of 
table is approximately ftJ5-fei-t. This type of the central guide tube enables the nickol tn reach a 
height of 1,100-feet (against 900-feet) and the llaermal Fuse delay is ifter£4S*d to approximately 
5J seconds. 

Apparatus A,D., Type L. Mark 1. 

019 E'hr object nf Lhis Uevirv is to lay a curlA'in nf ewiia] mines suspended from parachute* in 
the path o£ low dying or dive-hi>mbir :■ aircraft, 

[l,r Hand! . k, B.R.&43, The s-inth Roekfi, F , ! If , $[<trk i' MnUntingi should 3"‘ consulted for 

general instruction^ maintenance iUld detail. 

Ammunition is assembled on issue to -trsji^ and comprises the Tail, Propelling ami Lhc Canister 
Assembly, 'flu fully n-beinbli.d round is termed ' Apj»ratite A,IX, IType L" The Apparatus is 
kuuirhuil from a 2-inch KocktA F.A.M.. Mark V, Mounting. 

6£L3. 27k Toil, Propelling, is a inudfEkatkin of the Tail, Propelling, of The E-inch Rocket " U. rr 
The contact studs art omitted, The two trunnions, ait welded ou to tin- tube to accommodate the 
stirmp. The plug screwed into the shell ring doses the head of the tube ; il the plug is removed the 
racket is non-SGlf-propulsiv-e fit the event ai Occidental ignitieu, A 12-inch sfije! Stirrup it uttadLed 
to the trunnions on the racket tail. One end of an 13-inch stud eotitircting rad is secured to the stirrop 
and the other to a jink on the Top Conical Canister, Kh'ftrif lesulr- pa.-;.-- fj. *511 the igniter to u ttexibLc: 
tab tyre cabh which in turn tliruagli a mechanically-jointed wi-ak link to n ojoulded Hlbbvr 

‘-of.'l 0 f.'t oti the mounting. 

621. The Canister Assembly (rumpcLm^ thn Top Conical Canister and the Lower Cunisk-r. The 
camdi-r-- aft joineil by the ov< rlap of the sleeve ••! thi* Top < inister. llw joint in mad! wori rtighl hv 
;i robber ring and a mixture of luting, 

922, The Top Conical Canister 15 at light gauge steel OT Tinned plate and contains — 

(?) Tlk: 45 inch diameter parachute lo tarry down the spent rocket tube. 

LY) 6-ftM-L Mam Support Parachute, 

(ih) b ind 1 Bomb Steady Parachute and Weak Link, 
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in I Upper Explosive Link in bomb housing, 

(*} Three retaining rands which an? confmlk-d by the explosive link ami bold these parts 
in position tn the c anis ter 

M The Bomb, The bomb has a light case and a htlLcijj of approximately S-az. of poured 
T.N-I | he detonator is held in a sbuller kept nut of line with the striker by a clock 
Spring. Under sufficient wind pressure the wind vane moves the shutter ami brings 
the detonator in. linr with the striker. On impact with. an aircraft the'filing 1 pin is 
forced in by the universal striker ring and the detonator, being in lino with the striker* 
rv iiri.il by percussion The bomb run be armed and unarmed by large variations m 
air spncrl nn<T nr> sell-dcstraction device is At Led. 

H2.1 The Lower i anasti-l ■- also of light gauge -hvl or Limit'd plat- . and is mourned i>n a bast- 
plate, It contains ;■— 

(j‘) A centra] tub • to assist mispiv.ilitjg the wire. 

.!?) 1,000 f?ci ol 19 S-W.g. piano wio cdLlOrl in a metal sheath, tine end <■] the wire is 
secured by a swivel to the bead of the bomb ; the other end passes through the split 
in the central tube and is. secured tu the spring wire shock absorber 
■!«ri The drag parachute assembly with n 32-injdi parachute :n a bag is secured to the shuck 
absorber. Tin four retaining turds which are controlf-ed bv a Lower explosive lirtk 
prevent the parachute opening on the initial snatch at pick op, 

(*f'i [be electric leads for igniting the delay fuses leave the base of the- canister in a -ln>rC 
flexible cab-tyre cable tmd plug into the lower socket, of the rnouullng. The i-teorric 
■rinaiir fi.| tile three fuzes initiating respectively the rocket, the uppm explosive link 
and the lower explosive Edik i-i arranged in " Scries. " so that failure nf oik him will 
usually prevent the other two being initiated. 

Ad! on, 

r >-'l. Or- launching, the rocket and lJit- delay fuzes in the upper and lower explosive links of the 
Canister Assembly Are initiated simuLtaneenisly, The rocket talas up the top cmiTciil CuJlIster and the 
wirp in the lower canister is uuspooled. When the wire is fully unspooled the drag parachute assembly 
is picked up, Lite snatch tension being kept within Kiio limits by the Long shock absorber. The top 
'-■■iMrtd Canister reaches approximately 2,000 feet belon the dpper and lower explosive links are 
opirat I Or ill operation of lb- upper explosive link -he bomb and paraebutev m e pulled m.i ■ 

Tljt ■LViuO.hei ji|n | ■anichuiii Is rnimcctcd to The frlec-t Marti Support Panirfml.' by a msik 

thread which breaks wbra the rocket parachute is fully pulled out. The operation of the lower explosive 
link removes (he constraint from the drag parachute bag and leaves the parachute free to pub nui 
OU the impact of an .aircraft With lilt wire. The bomb will not arm until an aircraft strikes the wire. 

On impact, the drag parachute opens and the weak link securing the ft-feet Main Support E^rechute 
will part. The bomb is then pulled down DD to the wing of the aircraft by the drag parachute. Tbs 
boil'lli i^ armed by rotation of the wind vane dm to Lis vclocitv through tin; 'ir op lh- wav, y r 
steadied ii fligtit I.-, the 8-inch Ekimb Steady Pnrsc 1 mtr- wliich acts as a drogue. 

Mark II Apparatus. Ft#tr 26. 

625„ The Mark If Apparatus |.-i identical to Mark I Apparatus, except that 
(j) The piano wire coil is 1,500 foot in length. 

{rf J No ahock absorber is litted. 

{ifi) (Jne side of Hie slol id the Central Lube lh flared slightlv to assist unspouliug. 

(ir 1 ) The lower canister is marked with a Vertical black line to indicate the position of ihi: 
-1< the central lubv. The canister should be loaded into the projector with this 
black line away from the projector jaik, i.e., clearly viribtr: to lh- loading numbers 
when facing the front oi the projector. 

\32&. Tim method of functioning is identical with the Mark t. The height attained at separation 
ts little less than that of the Mark I (about 100-feet), but the area covered, 1,900-faet to ^Xf-feet, is 
5b p.T cent, greater. Under adverse conditions the effective operational time. r.c., before the drag 
parachute hits the water. Is reduced to a minirnum of 20 seconds from the operation of tin: top exufusivB 
Link. 
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GRENADF5 

HAND GRENADES. 

Grenade No. 36M. PW<f 27. 

Oranartc tfn. MM known pm rlir Mill'-. l'ninli) i an ami i*-is .I 1 '"ih with a 

KHir i-ii i3cini)n f 'ii i.i l|>[h i-iin'i ly -Hhi yan ftn■ ■"■ 11 .m 1 ■ 1m .. r.i i h 'ii hpmlv which !■ 

with luuh rspli.ishv, 

Mu body ih aval and ii> i-M-'iiov I- g-movul 1 " pnvide u gri|» the hand and n.U< tn assist 
flagmen Eiitkifri, The . ■ n' | -i C£ if, screwed intu the baa? and retained by thf llaw PEug. 

Tht! high oxpIfiNivi' 1’iMii^ RgmJtol 20/8Q t h filled into- thei Iwuly tlirmiuli iIn- I'iilirtf 1T-in lh- 
should nr , Tha Filling M"lr' Jf» dosed by ft jicmw-lhureirli’d phiu, Thu bulk oi tit® m.'in lillln^ l§ 
,i 11 . : i ited fmiii the de lunar nr of iho Igniting Set by an aEr gap IniiTpcsseit by thr Sinker CtiairlHT h 
.irr| this. disadyjuitagr: result-i in uneven tragrtiecuacsoru 

fiffl, The Ctttfra Piece ii of aluminium i-r tfuntil frrm and compriw-' (wn iidjiHm'if Minml^'i'-. 
T'li ■ Ml| |I[|'|- i 7l: 1111 1 H'[ liH'i'iVr I| I ■||'I"[ llinl L' rtSj-|i1 V IMi(j 1 111' H E ■ 'll! HI ■ ■ I- | H 13 1 M ■ I. TIlU lltl'tfi’l 

4 if Sts ik- r C lamb: r i- positioned Itl I In . .1 (bn liotly unit i-untnins tin '■■trikr-r mid St Hit'' Spring ; 

1 1 u bi : ml nf i he Striker protrude* through the circular JioVat tlie top j Lhe opening in the Kw Hgtsgfcwil 
clif? ctirlridiK' '■■td nl chi Ignitin' Si-t. 

The itwl Strik-er ii (fatigurl at 1 1■ >- btUH to ■ > i tfe* spring. 11 h firing fade, bluipvd f fl > rim hi inj^, It 

iihUIk I i'll'"-, ihr <■ i .i|n• itl ,::i.*i lI li■ -IiL-l■ 111 filing■ i'ln .--ii.. i siiiii pfi-.-i- ii.:li thr 1 1 -I■. ; 

it is notchr-d -it ih-- (op to receive tEio Striker Li-li t. flir^trskrr Spring is rompmHsi'tl I - ivmvh the tup 
of the chamber mid Ilr flange of the Striker, 

lie Slrlk i ’-'mi is u euiVi d ilrfl Ikvit j-iiviiti 1 un n futmim fanned mi fin l>n«Sv i'T I hi gir-mnh-. 

I hr- i In K txi lln body and I- n-inlii'-rl In jm-iin-n hy ., p li pin ji. ■- Ji|- nvn h ,u«] (brunch lln 
fMcrum I-1 - i Tim sliort und of 11m U vi i hIs into .1 notch on tlie Sinker and holds <i up against 
I In .iiiii'ii "I 1 hi 1 . in.|n.-sill spring 

The screw-threaded Base. Plug sells His 1 Immi <il the gmnadc. 

The Igniting SeL Comprises a Detonator, Safety Fwie, 0,^-inch Iihn-Hri-. Tip mid a rim- iillnv 
Cap n,i, 1 idn-r. The Cup hHm in rim' Cup 1 hwoilur without end of Mir hnsu mi n In i I Hu l-'insr i 1 . 
Icmned Into 1 U-bhupa to wuEt tha CotLtiv l J iecc hi In uli Mi 1 In sn Ills, and itj other end in. critii]K 4 d 
into tha Prtunatnr. 

($32. There Jint iwo typm of rgJiit'ing Sri ; rtil-so tary only in the time of hurnirtg of lln- fuser, 
lln sm in |u."i lit Mip|)Jv hiiH m ?-srtvuniU Iurb wliich is eulutarctl u-lhsw. I'lu■ ■utlifr Si-1 lum h 4-sis -iinb 
liiCt;; it it ccilouml whii" mnl lug a rahbtr band round n whn-h -linnlii n<n in- ... .. I ■■■ It m a mrnn* 

n nli ntii'u si linn at night 

Nitte .—Brfnre prlining [inserting ilin detonator) all jigns of waterproofing and/or grease are 1 to 
be removed from around Hie striker outside the body am-] under the striker lever. The striker sboniil 
Ihi'U tn- tnstfd for frri dfim in aecordance with B.R, 787. 

Tn Eutnrc MM mudli will he invit-d to thip with tlie itrita* wtU«rprciol#d l>y lightly ftpplyfnf 

n i||i' llll.H -.In- iiI d I 1 -.. 1 1 1 In■fni'ii' |iiillllllMi bnl .idlin'" ii' 1 'I »tit In - 1 ri 111 - ■ I . lh 

striker is frir. 

Ariitm r 

tiitH In firi.'jiftiiirnin (nr m'tiiMi rfiti Hn .. Phigi im > . wnl mid tin igniting Si-( cunTullj n it-. 

lln: Umir 9 h tn^ in ihnt n -1 il.!■- ■-1.1 m n-wi il fully li'.'n.ii' In prepumlimi for ... -•'!• ■■ 

IH 11 is withdnrwn and the striker Luvcr Imtd down by hard. After the grenade is thrown the rxpan&Lfin 
of the Striker Spring forces the Strik'.'i l.eveJ ft Way from the body - the lever pivots on the fukriim 
and i:- llitumi clisir The action of the Spring cullfck tlie Sinker In impinge OH atld lire the Cap. 
'Ibe resulting flMh ignites the Fnw which burns for 7 seconds ot 4 seconds {ns apphcubl'?} before 
ignitin 1 ? ihc ri. rr.-nnt. it, which then 1 I 1 'ton ■!" th main filling, Ciim ii in ?, v/v« th.it fvm?<t gretf^r.? 
iirr fj u firitittd htjofit return tn ■:h<tr at patkttyr 

104. Afarkitig .—The body is varnished. A ring of mi crosses is i^iiutcrJ un the should* r in dfenotfl 

-tlmt lln. 1 .b-renaiFi- in (tiled. A t*r-.< 11 hand is puimti-d at Mv- Lmcr - nd tu denote the Ivp- of Jibing. 

fi3S. PAckfoti, GrOhades mr -packed E* in u wuiulri lion murki'il " Hand tin-nadvr-, 1 hgMiIi " 

■■■I ..I m . 11 -I'l-i .'ill -1 tii... pim ;.iy and tb cwitrtiifcig 12 igidU'i .. t- i. |..n-iti-d tn I'm-li 

ls>x. 

Grenade No. 69, Mark f, Piute 137. 

01*1^ Tliis grcimide jft a ligEit pcrtussloji lluud Gmiadd with u iJungcr rum' nf mppniKimu.t'.'ly 
yj yartlit, 

I lie luiM-lil. bnjy i.s m twu purls, whit Ii .ire titiw- .1 togulL'.-r. A band i- tnilkii t: mmJ Hil- 
cictcrinr to provide a pip to the hand. The head of tlie tody is recessed and acrew-threarted to receive 
the Meelianif-m 1-Mih’j: whirl 1 cuntains lln Strihui Mcrfiatinni. A Safety Cap with milh-il exteriar 
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1lU over the Mechanism Holder ulid J® screwed to it ■ a strip of adhesive tape is stuck obliquely across 
I fie Joint id tine Body and Safety Cap In* prevent tfrn latter unscrewing promal (.irek 1 . 

The Filin-ig Plug- bind the Base plug with a smalt rubber plug arc fitted in rbe lower part of the 

bo3yi Tho Bnoc Ping closes tin: bust uf thu thrtjMiittT Sleeve which is a hakclist-d LliIjm puaiUwed 

in The cento.' t;l the Body, Mu Sleeve contains a No -Id Detonator and 1-. tihiutdktdy below the 
PvTCLLHsion Cap Of (he Striker MeeHanb si. 

A aigh explosive main filling of Amatol SO 30, Lyddite, or Baralu! 30/80, 3:- titled into thu Body 
through the Filling Hole, 

SS7, TElc Striker Mechanism comprises the Striker, Striker Spring, Percussion Cap, Cap Pellet. 
Lead Bali, Dosing Cap and Safety Bolt with Safety Tape attached ; the other end of ttto Safety Tape 
oafriei a lead weight, Thu Safety Bolt poses through hdes in the Striker bud Mechanism Holder 
tend Mds the Striker in pnritinn. The Safety Tape i- wouul round the Mechanism Holder in a pre- 
pa--td groove and IS finally housed beneath the Safety Cap 1o keep the Safety Bolt in position. When 
riii 1 Saiety r ap is in posiriisi the Striker cannot move forward against the FereUSSioh Cap. 

A effort, 

6U8. In preparation for action the Base Plug is unscrewed and the Detonator Sleeve examined, 
for obstruction, tough edges, cracks, etc. The Detonator is carefully inserted, open end the Base- 
Flog is replaced and screwed fully home. Tn preparation for immediate use the strip 'of adhesive tape 
is pulled from the Safety Cap and the Cap is removed ; alter removal, the Safety Tape must he held 
Lli position by the forefinger and thumb'until the grenade is thrown. A Jut the grenade is thrown 
the Lead Weight attached to the Safety Tape causes the Tape to unwind and pul L ou C the Safety Bolt. 
The Striker ts then free to function the Percussion Cap under the action of the lead ball which has an 
r.ll ways " aeuun nn impact. On Impact, the Slxthei in^ihigt's un ,uid foes the Cup ;unl Hi*-* "aril 
ignites tin: detonator, which detonates the main filling 

ihtiJ. Markings — A nsig ot n d crasfn i painted on the upper budy tu denote that tfie gren.ifli is 
fifl-il. I lie lower body a. pain Led I" denote th-- type of filling, as follows :— 

Amatol fifl'20 |-iinch green band. 

Lyddite . ^-ineh green band wirli " Lyd," ateneilled on thr lianrt m |-lnch 

White letters, 

Baratol ai/BO |-incli green band with " Bar, 30/60'’ stencilled on the bund in 

f-inch black letters. 

tvWi. Peeking t Mach pockagi comtiiirm 'H unprimed grenades and Li cylinders ot 17 detonators 
Me. 46. 

RIFLE GRENADE. 

041, Rifle Grenades art: fired from rifles fitted with Dischargers. Die Grenade in supply in Naval 
Service is the No. HfUI litc-iE with a Gas-Check Plate:. 

The Gas-Check Plate is a circular steel plate (2J-inchus in diameter) with a smalt screw in its centre 
to screw into the bottom of the Base Plug, Die Plate- Is a sliding fit in the Discharger and rests jpg M 
Uu.iular riiuukUv formed if! the metal of the cup. 

Dhchupf No. 1, Marie l f i- with ".elu No.. 3 rifici. Fh liiirr. I ,if tfii 1 Sj<li ;, i cylindrical 

(w:ih un inside diameter of 2| inches) and is threaded iiilamuny to receive the Locking Base. >- ■ i 
the lower end a slot forming a gas port is dosed by a sliding shutter which can he- damped in position 
by a Clamping Nut, The locking base is threaded on Lite outside to fit the barrel and has a central 
hole threaded t. . ivniivr Lhe adjusting screw, tin top of which b riot ted to take Lbe paint o£ the 
bayonet. Below are two claw levers which engage in the dotted sides of the noseeap of Lhe rifle, 

642. Cartridge S.A., o.joy inch. Ballistic, IS Mark S2 is us,: il fo eject tin- grenade. {Para. 526.) 
rf dtufr. 

64 b, Che grenade is priuud and placed in the Discharger; the split Pin is withdrawn anti the 
grenade is pushed fully home and the rifle fired. On the grenade being ejected from the Discharger 
fhe Safety Lever u> rd -used tf- d the action ot the grenaik is the* saimi u- when hand thrown. 

644 Marking .— The gremdes are marked similarly to the J-E.rnd Giortacle No. M. 

645. Packings- Box i}£ Murk III or G.36. 

12 grenades. 

12 Igniting San in. a tinned plate cylintlw, 

14 Cartridges baUistite in a tin-plate box, 

12 gas-check plats. 

1 Key, 



















rjIAPTER XVTT1 

HOLMAN PROJECTORS. ILL. vj-ttvCH MORTAR 

PROJECTILE, ILLLIMINATlKt:, 

Pfojectite, Mlu mthjHng , No. J. 

6S0. 'Hie Store h Itecd as an iJluminurK. Thte particular design u filed only from Holman Pro¬ 
ject-urn, Marks ItA ..i US No. I Air or No. I St«nm is stencilled on the body Tin- Projectile has 
iy cylindrical body <A tin plate which contains a cotton parachute, flare unit and an ignition and 
ejection charge of gimpowdef. The flare unit is attached fi> the Parachute and is positioned wil h the 
ignition charge at the forward end next to the Striker uieclmnism ; the Parachute is below this 
asembiy and nearer the tail. The cast-iron conical noso containing the Striker mechanism k fixed 
' - ur " ■ ly to 111 .- front Of the body; the tail, wit ft fotl fins, is lightly attached lo the rear end, 

65L The Striker mechanism Comprises the striker, striker Cover, ;4bQ cartridge a tit! a length of 
S 1 1 ; ■■ FUM ; the operating unit consists of a striker, a shtar wine and a Safety Pin, TllC Safety Pin 
i.S withdrawn hr lore loading, 

A effort, 

652. On firing, the striker sets hack, breaks the stiEar wire and impinges an the cartridge cap. 
ilie flush ignites the Safety Flite and after a period of delay the gunpuvih'r tv'clkm charge ix ignited. 
The i-eonlting explosion ignites the flare, blows ufl i!je UuJ, nod ejecta the parachute and lUfe. The 
rliil-i" bums at a high luinperature. The parachute and flare are ejected ipp jw^itjiy 7 seconds-after 
firing., and the flame bums for a minimum at 311 seconds. At 45“ elevation this represents a height of 
32y42l} for t at a range of 330,'381 ( yard*, 

Projectile, Tlluminalinij, No. 2, Piute 2S. 

'WS> are fined only from the cartridga-npcratcij P^jector. at present the Holman Pro¬ 

jector Wank III, The Projectile is similar to the J ' No. I," except that a gas^ebcck is attached by a 
tu:ip spring to the tail. " No. 2 Cordite " is stencilled on the body. 

In operation, I be gas-check sapa rates from the Projectile whi-ii the Projectile leaves the muzzle 
"1 tl e Projector. "Ihn parai fiute and flan r.i ejected approximately I I Sr-corub after firing, and tl-■ 
flare bums for a minimum of 30 seconds. At 35" elevation this represents a Wight Of 400/525 foot at 
a range of 770/lfi3Q vardfo 

Holman Cartridge. 

6n4 The Cartridge for the Projector, Murk 111, lias a h E,uuud case. Tin month ul the ruse 
IS dosed by a celluloid cup, A protecting cap 1$ fitted over the cup and must W removed before loading. 

■ ■' I '^rge of 16 grammes of Cordite W.M.T. is initiated by an igniter containing 20 grains of gun, 
powder T.S.2- a celluloid cup separates the igniter from the charge. The igniter is initiated by a 
prxussion cap filled ■with cap composition. 

tnrtxtdgps are supplied in tiin-pkle buses of 2", 

lltIMR. KfoJb. UNDERWATER No, 1, MARK 1. WITH CAS CHECK, PiaU- 28 

<*55- Tl# bigll esplosive bomb is for use against the twn-man submarine. It is fired from Holman 
Prwjei-tors, Mark III fit may be thrown by Wnd. 

The design and components of the hoirtb Lite shown in the (IfoaLraiiun. 

The bomb consJMs of a lightly built, welded cylinder fitted with a tail; a nose adaptor is threaded 
for the fuze, which functions under hydrostatic pressure nfi-rr being projected into water It Jms 
0 [*«d selling which operates al a depth of 20 feet. Ifo: filling is approximately 4| lb.-;, i>[ T.N.T. 

ridfota. 

65b. Remove the safety pm anri adhesive tape covering the holes in Erie cap of Hie luxe. WWn 
tW fuze enters ibe water hydrostatic pressure acts, through the holes in the cap, pm the rubber dia¬ 
phragm and also an the rubber shutter bellows.. The four: is armed by the s-huUnr being famed yvet 
against the^ shutter Spring, bringing the detonator in line with tW Striker. On reading the proper 
depth the hydroatatic pressure operates the rubber diaphragm and forces die striker head and the 
Striker down Until the levers arc in a horizontal poHttw, thus compressing the striker springs, 

1 mnn oiutciy mi ])a.s ".:ig thi d: i, centre th* slrikm springs rc-nxxcrt themkte, driving thf striker 
vote tbe detonator and tiring llie fu&e, and the main filling B detonated. 

SMOKE FLOAT, B.L. f iAStlM MORTAR, MARKS II OR 111, Plate 29, 

Ii57. i be design aiid compernents arc showTi in. the illuscration. Tbe main ouinponcnt parts aft_ 

b;iki iviX'd cylindrical float , ujclaJ containt-r, eelluloiri cvjntaiitei uud mvi il protecting cup. 

The cylindrical float has a central steel smoke emission lube which is attached to the lid of th f 
tneLaJ conlainrr and Secured by the -plit lip ut tin cube being turned ove£ oil to « v.iuli: u Tfit 
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float ii bound with fabric tape, Later marks may lx* i>f other material, but. this will mil iiff"Ci lli<- 
operation of the store, 

Tli. metal confailltj: holds the smoke- composition. It has ,i perforated central steel tube wrapped 
iit priniec] muslin with a hijra® of priming composition between the muslin and tin* siticks: eortijiosili-on., 

Tin: celluloid container, with the prr.peLlam r barge of Rallislite cemented to the container- 

Til*- metal cup is filled to protect tb. charge and mu-t hr: rminvfd IwEorr: thn round is loaded, 

A Cartridge 5.A. Rifle Grenade 0,flQ3-incb cordite h- is used, as the primary charge tn tire the 
mortar {para. jjSp). Tin-: hjdJi-.tji.,> charge of Lhe Smote Float is the secondary charge. 

Tlic range at JaU elevatin-n of 3f f is approximately 550 yards Should the minimum range, about 
30 yards* be required, remove the balfistitc charge, elevate the mortar to erttreme elevation and. ftm 
with the p i man.' cartridge only. 

Over land the range ran lie ini:’r«i.sed by approximately Ml yards if the Smoke Huai is tired 
without its balsa wood float. To remove the harrt .grey popvr disc from the top at the float, pri*.: up 
the serratimiH of the rerit.ml mbo wills a flat chisel and a pair oi pliers. Take off the sted Wisher 
and [lull the balsa wuoil cylinder from the central lube, u this condition the floal is loaded as usual* 
i. 1?., with amoks box to the rear. 

A tfum . 

658. The flash from the primary cartridge ignite:* flu balli&tit" charge of tin, smoke float and the 
float is ejected from the mortar At the same: tune flash passes np the igniter tube of the smoke ctm- 
tliner and ignites the priming and smote compositions. 


ROM II R.L, P 4-INCH MORTAR, HMb. MARlK I. Pkde 29 

659. J111 main component puls of the bomb arc—Ew No. 152 or a plug. Rudy with nose nut 
till adapters, and Tail. 

Fnze Nn. rj2.—Thi& is ll Percussion r hizir whose design anri romponeiils -in' shown in the 
i Hunt ration. 

Safety arrangements ;— 

t ( 1 ) A safety cap is fitted which must be removed before fiting, 

yif) The detent holds the ball in such a position as to keep the striker down. Hu- winter 
point engages in the side of the shuLter, thus keeping the detonator* which is held in 
the shutter, out of Line with (he flush channel in tlie magazine, 

660. On bring, the detent seta back against the dn.tr it spring allowing th« ball also tu set back 
into a pocket. I'his allows rite striker, under the action of the striker spring, to move forward and 
the striker point disengages from th. shutter. The shutter moves ovtT, under the action of its spring, 
and l he detonator comes into line with the striker and flit Hash channel of the magazine. The fuze 
Is <hi 11 fully armed. On Impact the cap is Crushed in driving the strike]' irltu the detonator and the 
rjs-utting flash detonates the magazine. 

S6I Body Tli" Steel body is filled with approximately 2 Ihs. of T.N.T. A cavity is moulded in 
the head nf the filling into which is fitted a paper tub*. The latter contains tlu- C.E, exploder and 
receives the lower part of tins body of the fuze Tins head in closed with the nose adapter, into which 
tllfi llltt or a plug is ecinewod The ImHom iji rlnqcd with a tnil Jidnp*er which is; HrxH*w thtiftatGd ill 

two gauges, one to secure it into the bomb and the other to receive th* tail. 

662. TdiL —The Tail comprises a perforated slvel tube with four tins, each of which has two 
lightening holes. The tail holds the propellant cartridges and also keeps the bomb Steady irk fli^liL. 
J'Jit tube contains a cartri.IgH in .1 celluloid container, a dosing plug having an open flash fmi- and a 
hardwood plug tu fill up the surplus space. The fins arc arranged so that one pair of opposite fins 
contains spring retaining dips; these grip the barrel unu pocsitioii tlie bomb on loading Iwm aug¬ 
menting cartridges, each in a celluloid container, are fitted opposite to one another m the angles termed 
by pairs of adjacent fms, and one held in position hy a length of spring wire which has a hook at ouch 
end. I he wire is threaded, through the rear light: ning liclu of each tin and hooked to form a ring, 

The fabric cover fitted over (be tail protects the cartridge from the weather, and is secured with 
tape at its mouth, 

drtft'tt, 

(SKI. The cartridge used tn lire the 111 h rial is ;i R.Ff3e Grenndi O-SXi-inch Eallistite 11 .Mark IZ. 
On firing, flash from this cartridge passes through the flash hole in the tail plug and ignites the primary 
cartririg.,: in tin: perforated Eait tube which in turn ignite the augmentin cartridges in the fins by 
vay of Ihv perforations. TIl-■ resulting pressure projects, "ha bomb. 

Nt4c. -ill lulure, Lu avoid damage tu th-. augmenting cartridges during transport, bombs will bo 
supplied without their augmenting cartridges, fitted. Ten augmenting cartridges (in two cardboard 
tubes} will be packed in vach box of five bombs 

To prepare « bomb for firing, lit two augmenting cartridges Lo cadi bomb and remove rti,n j»$tnu> 
liM : label. I; ril" bombs are SKIT filed, men, before they an- landed, v move the augmenting cartridges, 
letum them to their tube and replace the instruction labfi. 
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('HAPTEK XIX 

PYROTEt HNIC5 

<570. Pyrotechnics ftiv used Jn N.i vat 5i*rvici ■ Lor tin following pur|soscs :— 

Signalling imd. Navigation, 
lUuminatiwti, 

Recognition mid 14 ntiftcacion. 

Targets for □□?*: Range A.A. Weapons. 

Display. 

PyTOti clinics lor II-,.- in unnlf an! I scribed m Air t'nblic.-iti* iei^. 

SIGNALLING AND NAVIGATION. 

Rocker, Signal, 1-lb., Service. Pfak 3!i 

(571. The design and components of the rocket an; shewn in detail in tin illustration. The long 
stink s attached to List- case to L- ep tin axis of the rDckt t parallel to its trajectory : Lilt? metal socket 
is glued to the outside of die case and is also “bound with twine or glued tape. 

Tlie racket may he fired Jn?iii » Mad line. Rocket* Signal fir n Rocket. Dpriglu Firing, 

■Jh« upper cylinder, of mlk-d paper contains white stars Asm ill charge of rocket composition 
or ^ulplwkss mealed [xjwdei i- insr.-rted bet went the da;, plug and the adjacent tier nf stars to assist 
lighting-up and ejection. The head of the upper cylinder is closed with a peper <h:sn, which is covered 
wilt i null 1 !■ ard cone ihr nthi r end. is scr.nrt'd to ir .• case and the joint is sealed with paper strip*. 

The case, of rolled paper, is choked near the base to form a vent. It is threaded internally below 
rln rhnkc tn receive the plug ; ir closed by a millboard ilssr it is I It plum. The charge id racket 
ri.mipM' iriiui. i& filled so as to leave Li. cavity 

(372. When the Wooden plug is removed the vent is exposed and the Rocket Li ready' (□ be pro¬ 
jected. On firing, combustion of the powdei prttniiag in the choke ignites the Rocket composfttcJB,. 
The ignition of the composition causes a pressure of ga.- In ihc nxket, and ibis .gas, ctscaping through 
(he vent, pi"^i'; against the ail and propels ihe rocket. When Eli? prvaL-r part id ill:- Rocket tom 
position ha.s burned, coirbnstioiii spreads through the cavity and the priming hole in the clay filling 
lu Hit Rocket COtnpUHilEOn ill the upper cyliiutir and the stare, arc ignitnl anti ejected. Ejection takes 
place at a height of about 900 feet, and the stars bum for apfroximately five seconds 
lhi■ Rocket i* painted drab, A white instructional label is secured round the «lv, 

(373. Marking. —The following information is -I | ii. ■ ill: <| mi (he upper cylinder and stain pi4 ■ >n 
the plug :— 

tlnntr actor's initials or trade lliark 
Date i A manufacture. 

Lot No. 

Vrin.ii lin’d from .i Machine, Kuiel, Signal, tin: rucket E ignited by ,i Friction Tube (see 
paragraph 697). When fined fram an Upright, Firmfe Rocket, the vent of the Rocket la ignited with 
a portfire, 

Pithing Each racket G packed in a tin cylind< r Liu- cylinders are supplied, in wnoden packages. 

The wooden screw plug in the Vent prevents aclf-propuklon in. the event of accidental ignition ; 
a rocket so fitted will hurst on ignition. The won dan ping must Ik remrvo'd when ihr; rankest ii required 
I'uJ UfC As ft wartime expedient Ihe Vrauden plug has been replaced by a cardboard disc secured by 
a paper seal, Should the paper seel bo broken, the racket must bt jnc-sealed in its tin and kept in 
a dry place on deck Lor " first use M ; ii must nest he n -at roved in a mngnrinr-, When preparing 
a rocket for USC in " Uprights-," the piiper seal Should not hr broken until it is intended to firo the 
racket. 

Rocket, Sipna], l-]b_, Red or Green. 

674. The action of these rockets is .similar to the 14b, Service Rocket, and they ara fired from 
ii Rocket. Upright, Firing. The Upper cylinder is largur than lhaf oi I ho Service Rocket and. has a 
round cap. The stars an 3 - packed with and ignited by quick-match which serves to Open the bead 
ami SSftlter the Stare. A snlphurlrss mcnlrif powder is - prinked amongst Ux' stars to assist ignition. 

The racket Caie is painted a drab colour and tin upper cylinder the colour of the stars it contains. 
The tatnher of stars dirfers for the various marks ol tu.eh cokiir. 

Cartridges, Signal, Mnch and 11-inch. Plait MO. 

(:7a. These cnrtridgM an tired from a Pistol Sigrud, l-inch ur lj-mch r 
Each cartridge contains a single star, Red, Green or While* 
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Fur identification a paper label is attached In tSw Cktfijig dlic and o(l il 15 printed the colour of 
h r particular dor : ir i rv-Topr: =>1 ■= l y ensured be.ml is :i1hi; on the body near ilv month. Funucrh, 

fur iiiTitihoafton aL night, the rim-; ot eases mtn* mill I ill I . . 1 I ■ >r a Red -I cr, plain for a Uwai smr 

m ij iiiiITi/d half way nr 'i.l for u \V].i|. star 

On OartrirlijiFs. Signal I-inch onlv rlsef*’ imviiv- of dcnliflcattafl are bring superseded hy an 
tobofised impression on a metal disc at Hie mouth. A cross repnsGnts a Red star, a triangle a (ircen 
stir and \i circlft n WTvit* star' cartridge* so marked have no pajn-j label affix i'll to the closing di'se. 

rart ridges arc packed in bnwn paper packets in metal lined eases labelled In indicab the colour 
of the start, 

I-inch are packed 1 In a wrapper ; 12(1 cartridges in i 1 M.L. case. 

14-inch ure packed 2 :n a wnipper @0 cart ridges in a J M.L. case. 

The 1-inch and the l J-inch i arf ridges nr similar ir. design although there an v^tmtioiu- m 
cctu-trucfiCm for the different CotnltfS in each size 

The Cartridge, Signal, 1-inch, Red described. below, may be taken as typical 

Cartridge, Sigurd. l-iiicl Red Xf.irk XTV.T. Pini'f SO. 

fiTfi. The case is of wax-impregnated paper and aontakis the propellant charge, a star with igniter 
pellet, a supporting felt washer for th-: -tar. and paper and millboarrl closing di-i-. 

Action, 

On Firing, the propellant ignites and ejects the star., which hums brightly, 

W he re conrlritionr- p:<mnt, (tin pir.trd, -.firsiitrt he la: h ‘tl :t» a bupporl above tbu bands ot" penwft* m 

the v irtu it v arid fined by Using a hlttyard. When, this fs- not possible, the pistol should be held at 
full arm's length above the bead of the firer, who should kssp his head down; alternatively, the pistol 
imv be lii-'d from a nlnrnp. :v- iUi3i-fr.il■ 1 1 in 0,1 .5440. Visual Material Handbook 

fn all conditions ■ firing personnel should, Hand wi ll cLimt. 
klaie, Signal. Phils 3(J. 

6)77. This flare tins a rolled paper body with a Inunk of wood <■? rollid paper. Lhe body is 
champed with flare composition topped with priming anl match compusitiuti. Above the match 
crmposiLinn an; n millboard washer, a disc and a “ tear-off” t«pe> which arc covered by a brown 
piper disc. If the handle is of wood, a leatherhoafd Hip id fitted at its base ; the cap Is coated 
with striker composition and secured by a. lead capsule and a " tear-off " tape. If the handle is of 
p..por, a wooden plug covered wilh striker composition is inerted in rhn hast*. 

Altim, 

C17H. Rpjnwvc the Iputhcrhoard cup (by pulling o0 its tear-ofl " lopr.i nr th. wooden plug 
waldhfever ii fit Led. Pull off the ** tear-off ht tape at the head, Huh the I cat her bn aid cup or wooden 
plug against the match cnmpiositiori in the head and the Flam composition iLL Ijecattfe ignited ; the 
action in similar to striking a match against its box. Th. burning Flare must be held at lull ami's 
length sibovi- the head. 

Flsme, Float, Delay, Mark {, Plait 31. 

fi7» The Flame float h um^I fur navigational purposes by Aircraft Carriers 

Them is a delay of approximately 15 minutes between the time of igniting the safety fuze and the 
igpitkm of the Flame Signal. Hie Flame Signal will bum for approximately 6 minutes after its 
ignition. 

The body, of steel, lh cylindrical, and has two chamb r- Tin* np|>. i b ;« buoyancy chamber ; 
the lower rtneives Lin- base plate which holds the firing methain-an n rt ,i hi. cl container filled with 
fLme producing composition (amorphous phosphorus). The central tube passes Jrom the lower cli amber 
through the buoyancy chamber; tin chamber is staled with a thin I d L in-foil disc ; the lLLrc- is 
capable of rupture Under the gus pressure generated by the Float. 

lb: firing mechanism ex. m prises n striker spring, cut-down 9 mm. cuttri Ige Cflss and ■ kiigih 
d No. 18 safety fidsd. The fuae ensures a delay between the time of firing and the ignition of die Flame 
Signal- l l" striker Is p^-cuefced and held by a hand-operated fucked plate placed beneath its lie-ini, 
Accidental rrmuval of this plat, is prevented by a safety cuvi-r wl i-- ! j i-. NCrcwvfJ i>\ i r the Htrikur 
nounting 

.■IrA™. 

tiSt), Puncture the white disc on the side m the ll.- i with the pieicmg tool provided. Unscrew 
the safety cover ufid pull the loup of the pull-off forked pta:e. Ujis: releases the striker which fires thn 
tirtridge cap and ignites tfio Safety fuze. After the requisite delay the fuze ignites the primijig and 
C lnr daiuL- producing uumjxisitiun in the; container and a fSumc scgiUil i - L'Lriittvd from Hr central tube 

The Float should lx thrown overboard uflcr any deirtd iutervid of time I- ss than 15 minutes, 
after that it will start Earning. 
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tl.LUMINAilON. 

RbdteE, 1-Ib. MAgtuitum Slur. 

681 This racket Jus a paper hotly with magnesium hiars parked into -he head I; is fired l>v a 
|ni3]-ofi fricii'in arrangement which ignites a Bickford delay fuse A# this typu of ignition is liahk 

to fulhirc a portfire nr 'ill i .. i-l iipiitin^ iln- rnrkrl dumlil .ilw.ni hr uv.dUlili' 1 -ml|hi- mi- in 

wet will ijuickly rvinlrf theft rocket* useless and tfie mmilri kept fot MttSjMisv should Im* rest rid ed 
lo Pie, if practiciihly ; and this should ho kept as dry as possible, After i■ v|;■ -mv tn thn vmuthrr for 
a Wild. rockets should be regstrded ns unstTvinr-abh and thrown overboard nr returned to u Depot far 
djpjrtmcliun-, Prevut MipplEca are in riumwatmiglit packages; cine to keep them dry is therefore 
very ni’ei-Fsary, 

Tht 1 rocket is find fn rn n RnckeE. Upright, Firing 

2-inch KiHikct Mure. 

B 82 , *i' rhapitv A rf, Korkoi-Pro]octed Hoviens, pnm 5 l ih, 

Keckat. lllunslmilihn, IMh*. ■11 ■■■■. i i i t.. i 

HJKH Set t hapLtr X f I, Rocket-1'rivjpclMrl Devices-, para. I v i; t. 

I’rujcpiiles, iLlmninufing, Nos, I and 2 . 

!i!S4 Set t'kapitr? A I'iJI, I Minn It I ’n i-|«• I. ,.r-. para, US' 

RECOGNITION AMD IDENTIFICATION. 

Submarine -Hindu' Candles, 

HHH. Sini ike ( 111 hI| i -i it re •.I i-.i li .r i l;i -> I Inun Him .sign a I I'jmi .tiir of a hulmii'r^ed lUtWllHHi Iln 
action i>[ «si wuti -e on CuJi:itLtU phosphide. generates Name and son ike, and these ;im omfUrit fruni 
the mrmth of ji central tube when the candle I'caclw.s the surface. 

I >u thn randk li-dug projected iln hnw plnli n i i.iin in Hi ■ jeciot mnl may be ward .ii’.iin 
3H6„ Hurtling is usually in twu periods; 

i, 1 1 si purii.ut nf III- i m burning win n iln nnilm ir ■ mil l-l lit l.i i i i.h ■ I ■ -i . i I .-I • • viNtimii and 

dfislty ; 

(hi ,i fieri dll ,,' inefficient burning wtietl ;i thin wisp of mii N." is emitted. 

All' I 11 1‘. I" ' mi- -I I ■ Ml I--J1 1 lull IHtlg I III ‘ill II illlll Ml ink hein., |.n a |]p ■ ■ '■ 1 11 ..'|3 mi ll If In till 

iteiim n| tin w.iii'c ad mi Med wliih Lin- candle h riling to <h; nurfucr, If the wave action Li skkIl hh in 
ofl-thB Intermittent entry Of additional water while, tie candle is floating, tin- flame arid Smoke will ha 
iilim.ila.Lcd. I ji very calm water this will mil occur rand tin i arctic will burn very feebly for smme lime. 

Canale. Hinokf. White i Mark [, J'laie II, 

fiflV. This candle is for use in dmlkiw writer. Tin.' I i IxnJy I ms I wo L‘uiii|nirliiii*JLls, dm 

smote generaling rhambi'r containing calcium phiwphidi md tin buoyancy itifiiTiii. r. The ■■i nlr.d 
smote untLssiijli lube pastes from Uie smoke generating chamber through the buuynriry chamber and 

|- 1:1 I '.Mill ., \ - I ■ I I ill i. Irl. 1 1 ltHTilf;dl rl,- i :■ 1 1 1 1 .1 1 I ill -o , L i. | ]ill|.j I'll, b.l-a JlJiifC I- 

aupplii.'d aupariLtely and is uttachi'di to the plug hy n securing pin iimmsliaidy l> Lore luimliug. WLieu 

tin- li.r.i . . - nil.n Kill Him . ih-ly |m, i-. vulh |i .wn i -I iln- c.indk londett ttlLo . .ji'rhir |iiIn\ 

Tin design and ciunpinienLs ar shuwti In it l nt in the lUuMriLtinu. 

If the candle is removed from the cjectnr inti-, ad ol hdng tired the safety pin mutt be replaced 
at nin i nir« mint he htketl Iml I . . panik Ltic cutidlr and Iln- \xuk |Nali' unless Lhe swEely pin i-. in 
ponillon. 

Atiiift. 

B 8 W, On tiring, the tMUie plate ajid the plug rtMiiauj in the ejector. After leavijig the ejector the 
candle lunii. upside down and rises it hr -.llcI: ut.iflic m ,vnuiia- ol the plug from the central tube 
stllci-ws sea water to enter the tube and reach Ihu cidtium phosphide. Flame and sinuke are generated 
nfutfln' t'lnittcil from Mi nnnrlli >\ Mic 1 1iln- wl 'ii the i.mdl n-iinhi's rhi stirfiice 

TARGETS FOR CLOSE RANGE A. A. WEAPONS, 

Rocket, TurgeE, Practice. 1-Eb,, Marks I* and II. JYsff LU. 

tit^l Hsi§ i irlii'E providi . ii t.iigil fin In II11 ■ pnnlire In cJi n‘ I'niig,- A.A wn.ipnris h lnH.J',1-11 

u. purueljute (dyed blood red) to which a. sLahi Using weight of cltty w gkjni it atlauheil. The head it 

elowd by n wooden conical cap. The choke end of the rotket is closed by a paper disc pasted over 

the ‘till of Liu- body. 

The igniting arfangemcjil ■ ■> ,| I -: - 1 ■ ■ > I ■ I - of No. II safety fttn^ one end uf which |jasw!5 

llil'ingh till el of ill bndy linn rl„'diokf I.., , „i if U,n fn/« Is ..I by cl..tiji allachi I 

for nmvi i ii 11 j Cc ol tip'Ml ',it, Lli Lli. Ludy. 

Tin rocket it- fired from a Machine Rocket, Signal nr .l Rtn:Ju:l f Upright, Firing. Oil lcaeliilig Lhe 
Vortex of its ilighl ; -.mull powder lim-.n-r cxpi-t- the i-aiachiLte and it- weight. 
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66Qi Tlw difference! bf^twpprv the Mark II chid the Mari; I* rocket h that the Mart: ]| has a cotton 
p: mcL.ui r who was the Mark I* has a paper onr, 

Mark JJ ansi Mark T* rudccts arc interchangprihlo- 

INITIATORS. 

HJL Iln.- fuUowing arc u^xf as initiator* lur various typon of pyrotechnics;-- 
Pi xrthiTH, 

(Juick-niaicb 

yiow-raateh. 

Light, Short C r.Vi. 

J-’rictjoi? Tutes. 


Par tf ire. 

632. A Portfire is used tor igniting purposes. H congeals of a oylifttlcr, I6J-mdicH [rung a nd 
£-inrii In dtonisiw, BBtfS? of stout brawn p$jj« putltd, rolled und tamed in at one end td form □ 
bottom, A holder is supplied, TiLC cylinder is tilled with port fire Composition in the form qi pellets, 
A :-iilei]I hide is horrd in chi- l .ji pelk-r aM primed with minded powder. A portfire uiav be lit hy a 
slow-match or by aay either handy moans, and as a r ule cannot be- extinguished by water. It will 
bum for ubout S m i nub 's, To put. si oul, cut cfl the humirig end, 

Quick-Match, 

f£KJ. This is used pui-ticnlarly as a priming. It is made of cotton wick snaked in a mixed soJutian 
of mealed jxrwder and glUtl and dusted over with mealed powder before it is quite dry.. When not 
enclosed it bums at the rate of Qfie yard iti IS to 33 seconds, When enclosed it burns almost instan- 
tsneousiy. 

Slnw-fifatch. 

tB4, This is used for keeping a light going in Conditions where matches canimt bn used. 1 1 it 
nude of pure hemp slightly twisted and boiled in a lev of water and wet ashes. It may also he 

nu<h by boiling in a solution d 8 qzs. of. syiltpede to I cadlun of water. It burns at the rate uf one 

Vfjd in "ijibt hour/. About four yards of it go to the pound, and it should be demanded bv weighr, 

Light, Short, C,£. 

695. Tliis light es used lor igniting purpu&es. It consists of a paper cylinder containing a column 
h'I light-giving compositiou. The top of rlu comp* i-dt toll is covered with a primed cambric cot fun 
dia;, smeared with igniting composit Lon , cuvened and protected by a rttiJlb&arel disc, and n paper cap 
or which is glued a piece of tape for stripping purposes. At the bottom of the comporitkin is a plug 
of clay, A beech wood handle is inserted into the bottom of the cylinder and beare against the clay 
pljg. The handle is secured to the Cylinder by shellac and is recessed at (he lower end and fitted 

with a wooden pbjp The top end of the wiixlen plug is coated with igniting composition. The light 

bums for about 2 minutes. 'Hie cylinder is painted drab with ,J Light, Shun. G.5./’ and the Mark is 
Stencilled in white on the sirle. 

AfliOit. 

■fif-Kj. To ignite- the tight, tear of! the disc and pull nm the ptug. Br&w the primed end of the plug 
lightly a-cn>s« the prepared surface, hcdc|jny 1]|<; light so that it pnintn awav From tin; body. On jio 
account is the prepared surface to be s/rucA with the pMg. 

Friction Tube, 

6H7. Friction Tubes are used Id ignite rockets fill'd from 11 Machine, Rocket, Sag 1 id. The 
Friction Tube has a cylindrical body of solid drawn copper. About i-inch below the head a bulge in 
the ride uf the tube, with a small hole opposite, forms a seating for the crown of a nib piece. The 
nib piece hos a small (ire-hole in its underside and is soldered in. The tube is filled with G,20 powder 
from nib piece to mouth and is rinsed with n cork plug. The frictbiui bar, which I'Ll-■ Lnic- the nib pircr. 
LH roughened at rlki; tides, slightly twisted at the ends and srndared with a priming composition. The 
nib piece is pressed on to the sides t?f the Friction bar and the joint is sealed with shellac varntah. The 
project Eng part of the frietum bur h;is an ey.-; into which the hook of the racket machine or a lanyard 
is fitted. 

.■J fJi&ttr 

The Lanyard US stretched and then pulLrd sharply tt) withdraw the friction bar. Tire rc T 
suiting flash ignites the priming composition which in turn ignites the G.20 powder and the tube Is 
fir?d, 

FIREWORKS BOXES, 

d99, Signal Iiockc-ts, l-lb. Service,. Forth ii>, Short lights and Red Flares, are supplied to ships 
packed in Fireworks Boss*, large end *cn*IL Rockets, Mb. Red and Green, Flirty Green and Cart- 
ru'gr-; isigmil, L-Ecu:h F an- .supplied in scfinnitB contaLnure, 
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Fici-Works boxes contain the following stuffs I— 


Stores 

Lights, short 
Forth rra, common 
TJ octets, Siu.fi id. 1 11.'. {Service) 
Flares, Signal, Bed 


l ar-y Box 
1 2 

2U 
. 3D 
H 


SjruTn Box 

S 

11.1 

12 

4 


i- iivivi iirks ill-- stowed in their porkagi - in the fm-wi irt rttagariiu or firework tank, whichever is 
fitted. They may also lx* stowed in shell reams pnwirted no other explosive except da&sificatioti 
tlrnup V i-; si ■'Will therein. 


7*0. The |■'Miming firework hexes an- fitted ■■ dirk or H*-where and are replenished Irom the 
firework magazine rn tank 

[i'l Night signal bow, 

(j'ii) Sea boat box. 


■■"j Boats magazine- 


Night Signal Box, 

7' L ITiesc- boxes- arc packed with I'lii:work, for signalling, and contain:--* 

3 signal rockets in tin cylinders, 

24 friction tubes, 

2 short flg,ht£. 

I pistol, signal, 1-inch, 
hi l inch signal cartridges, 8 tii «arh cotm.l 1 

He boxes- arc provided with a lock and key and arc to be placed wbepts Ibey are readily accessible 
;js they may be required at ,s moment's notice The rocket nrnbni rigged with a rocket and Stick 
in it i-inly for mw- and some spare sticks an- always m In- kej.il close to tin- box, Two boxes arc 
.supplied tn Hag slups. one to other ships. 

Sea Boat Rons. 

71 H One box is supplied for each sea boat and contain- ; 

4 short lights, 

1 pistol, signal, 1 inch. 

£4 l inch signal cartridges 8 green, li red in id 12 white. 

M.r- t.jn if. it, tn ■ , j!■ , r I to (lie Captain on proceeding ;i> :e.j (hat a properly equipped Sea Boat's 
box is in each si n boor Every evening at sea he will saris I \ himself that il is (here and report 
accordingly. 

Boat's Magazines,, 

7L3- These boxes arc parked with it neatly Use supply of ammunition and fireworks, ill case of 
prolonged duty in a boat armed with Q.F, or machine pins or rifles only. 

Ticrc are two type? in the service., namely . - 
(■») A Boat's Magazine winch contains:— 

£04 rounds of pistol mini Limit ii;m 

i Imther pouch (cases, cartridge, 2ii4 ruuitiE?, pistol), 

1 strap lor ditto. 

1 key for metal-lined case. 

1-lb. daw-nuyU'h. 

!2 portfires, 

2 I-3b. signal rtickcLs. 

These inagasbiep will only Ik supplied m l il slacks arc ixha anted, wllcll they will be superseded 
by tiig'fc Magazines tor all services, 

(jY) A Gig's Magazine contains , 

tfti rounds of pistol iunmunttiOD in a pouch with :i strap. 

1 sipal rocket 
I portfire. 

J -lb. slow-m atcb. 

] key 1 1 r nn ml lined can 


7fB-7l». 
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CHAP IKK XX 

UNE-CARKYINC.; KoaCJiTS AN 11 UNE-THK()WIN<. (iUNS 
LIRE.. CARRYING ROCKETS. 

ItoCkcl, l.ine-CiSTrying r Schlrfrmily, 2-Slf. I*Mt 'l I 

71 11 I I > i' imkil ■ li hi 'i 1 Tm i iLiTyi rig il lim- mill |- IVlVtl fttull ci I Tit "I M-uki'l, I tin ^ .n i 

SclHTtnuly, Till? ph-Nil vimririgi' o uM.iiik JlS gr.. ol f.2l) piiwdut f Cartridge, Hncln I, UiH'OiiTymg. 

Schcrmulyf l.tn tiring, thr cartridge : m 111 1 ■ - III'.. comjHjsitioai lULiJ "-jetts Ltu- rocket from the 

niLisak- of tile pistol. 

Thi? rocket Is ot itet<] with li KM MUM to litH. uil. k- Ui-Jijfll .irul fnlMpotli'iH'!. cu'e shown in 
l in illu 'M 'lion. 

I In riiil n>ri, 17-tbchi - lung., i- six uri iL t" the = -tjI-LcSl 1 of th'- tube by rivrting or Ktnhhing A 
spcciii] J-inch or jj inch line i.-s attiirliud io th- i i-.lt ■■r.cl ,.i ih" rod 

Stpuftta boxes uni provided far i'Unh mul i iin-ls I nr*. Tun mnii In- uiki-ti ns -n- rlim the box 

1 l-.I. i- ill' n i|i'i( uni 1 lii-rthi 11rn■ Infirm I ill it 

InsIrwLtions fur Use. 

71E (j) See I hut 1 Iji- Urn*' in pro^'fly oifled down tor running 
(li) M -1 k i ■ tin- inbtiunl rml fust in I lie drip. 

(j'fj) Take Ui-' irrr end iind brtrd it oh li the i L jf of (he I nil win- '! Lin rocket, 
ftyi Grasp tlie pistol with tlii" left baud lay I barrel haoiJle ' liim' 1 hold H hcirisnutally, 
in front oi the body, rmlzMv I" tin front and the hm'ch opoii 

i i'j 1 .1 Ik > ■ ... k i in lln inlii litind mul | >1 m. i ■ il him in in Mr mn.vk ■ i 11 n pistol 

(rij Insert n cartridge wiLh tIn right hand lili:3 (]■ U -■ Mr by bringing the pistol grip 

up to tlr turret 

(rjf'j') Elevate the pistol to an angle -of 30°, hdd it firmly, dose to the body, with the left 

band at th< barm] band]'- .imJ tfcn- rigl I hand if,l 1 lr piatol grip 

(uiitl Cock the pLitol with the ihumb ul the ri^ht Imhcl, ft in then ready for firing. 

(n) Sue thnl the liingv buhir and that flip LLlti i-. dwr >ul-nti ihu I 'll mm 
(.'ll Hotil fin 1 ' ]ush;J a r sfcvatmn of 2b auJ 6sru it. 

With no wind tha rung* wring a |-im h I in" is approximately 200 yards ; using a f-wch line it ia 
Ifrt ymvli. 

Ifocket, Une-Larrylnfl, SdienmiJy^ I-lb. 

7t2. This n.Kflcfl is sitnitiir to but small': r tliam tin-li It', rockt i With n" wind it has n range uf 
IIS yards W[(|| .i Jj-inch lino anti /It yards with a J-incb hue. 

Rncki't, Line-Carrying, SdUrmuly, fi-Jb. 

7llis. Tldsrocket haia-J-ineh lihc :iO'l .i r.mir-..4 :hhi ;<rin rml,. Ir h I..t supply I'ommhsusiifd 

I>st"ue Tug*- A special SrhiTinuJy Pistol H-tb. mv.l i-.irlrulgi ■ iri■ mj|■■( <1 ii.-il. 

LINE-THROWING GUNS, 

7Mt. ilu 1 twii lyijdH iif ]iiir-ilirnwmg gitrs In (Ik Service apr* the Um<11|RniMi Slmuhkr. fliurton 
i.vllii 1 1 i- I'M'.' I . ■ in . hi I Me kill . ?ii : I fU-'-Hi't in. h, I" 11 |.'i 

Unfi*Thrmi , H 1 Shoulder, Lust cm. 

7l4, The Canton gun lma a diort barrvl luld tbe projectile is loaded inLO the muzzle. A special 
Lmuuh-litfuling blank cart ridge is supplied for th* gun (Cartridre, S,A. Remington, U.M.C., ,SCJ l | 7f>, 
Hu ilk). The projectile ctmnisfit ci u round mild steel kir with nline ullaclu-it, lief ui Ini inrtmei Inns 

far juwunbjiny, loading and firing tire ksw'd with rarli gim and.. i *"■ i"ll"-M"l Mm rl\ ...iv;ri. 

tliese are 

[i) Coil down the line ime for rmitihtg ill the box provided or in a Clarkson's case. 

b» A Uni'll Hu' line to tho prtijfHrtLli 1 . If n wim tail Ib not provi( led, the UhP -.lunibl tn 1 wetted 
within iliri'i IitI of the ]unji-< tifi- iu pn sem iibeing Iniiivl b> rin M.i-li m rin- 

(j'fii) E.oad Hit- projcclib" into the tmmtu of I In gnti 
Irir) Load tliu blank cartridge 1 into the bmnch H 

(vj Knt tin hull ■'! ih- ^jim on the drtk or [gainst h vpmeliiou .ir m - I 'im ii.-n ..i iiIhuiI 
mill Jiro it. 

(ti'j Tli" cliamber and i-mpt> Hcartridg" cas shotihl l" in.Hpi't-tt'i.I nli- r each round. IT 
|Lh: carlriilge cam is split ,iny picru n| brass rcmiiiiniig in Hi- ibambcr shrmkt be 
removed. 
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Rifle, M.L.L. iG,3Qtf-inch, Jnngj. 

7I&, This rifle ha-. superseded tile <"u--ion Gun. The pro-ji'ctfle is loaded into the miiMli' mid a 
Cartridge S.A. Rifle Grenade?, O.&M-inch Cordite H. is used to 6r«:' the projectfle. 

Detailed instruct eons for assembling, loading and firing are issued with each rifle and must be 
follow*;], Bri'ily summarised, these are :— 

/■ Attach e r lino to the profectilt and coil iL down i■- lor the L'ustoa gim. 

JV?) Load the projectile up to ■t - collar in tin- itLU?.zh i of the title. 

0)7) Load the blank cartridge into ri'.i breech. 

Fin- the rifle cram the rdwvuldei an elevii: .ri of abom IS• Mu ining, the lace -ImuM 
In■ l:.t!pt dear of the -stock : Lin trigger should h ■ pulled. with the tip of the finger and 
the pari lit |ho hand between the first linger and thumb should he kept well clear of 
tile bolt, 

ft?) If a miidire occurs the rifle should be unloaded. The. bore slmuld tln-n hr uvn mrniid 
tn see that it is dear and so Hull the rifle is ready fur reloading and firing again. This 
will safeguard against the possibility of there having been a "puff shot." 

716-7 Ik 










CHAPTER XXI 


A i RC RA IT BOM BS A NT) TII El R C f )M FON1 ft 1 'S 

GENERAL REMARKS, 

7*20, This rSiapt. r deals briefly with airtrafl 1 tombs mid (heir components. Air Publications, and 
Naval Magazine and Explosive Regulations must be consultort before any attempt is made to fuze 
nr unfua* a bomb. 

The regulations to Le observed on board, shyi with regard to aircraft bombs, and their com¬ 
ponents, anil t±ie respottsituhtie; nl the Gunnery Officer and Air Gunnery Offu.tr are sef out in the 
Naval Migsurinr and Explosive Regulation!^ 

FACTORs INFLUENCING DESIGN. 

The shape pf aircraft bombs & determined to a great extent by the need la achieve steadiness 
in flight , Bombs arc not required to withstand stresses such as are set up on the disciw^e of ft shell 
from a gun and thfiir walls are not made of SO thick metal. They have a larger capacity Ilian a shell 
of the sane weight deigned for a similar purpose, but they have Less penetrative power 

EXPLODER SYSTEM. 

721. Till- ‘ relay " system—-detonator, exploder and main filling—is Filled Jur the detohation of 
H.E, bombs. The detonator is fitted in conjunction With A pistol 0T is contained in a fuze which is in 
effect a cumliiued jjlsLol mill deluijutu# Tin e.ipl iilci |C,E. ui T.N.T.J n fit Led jjj j pxket in the 
main iflling. 

Thc detonator i«r fuae ftni be ni'rangerf to give a d.-lny, if required, between tin 1 time the bomb 
strikes tlic target and the detonation of the main filling. It is convenient to describe a bomb as 
" fuzed " to demote that iL is Fitted v-miy Jur ion, wtmth-T the acfcn.Ll arr a Teamen ts consist of a fuze 
or Ilf a pistol Mid detonator, 

FUZES FUR H.E, BOMBS. Plate 3& 

722. Fuses embody Safety Arrangements, Initiating Detonators. Delay Increments and charges 
known as " Magazines." When a bomb is released from an aircraft. tfee Vafte? am freed by the 
removal of some form Of device and Lhcir rotation “ arms " the fuze. When handling Jujes care tttU&L 
be taken to ensmu that limy are not accidentally brought to ihe " armort " or dangerous condition, 
Bombs returned from 0 fljgl'i may have a fuze which lias become armed and special preCfiiiliiM'N are 
a I wa vs necessary. 

PISTOLS FOR H.E, BOMBS. 

723. in the majority ni H.E. bombs a system of rimpEified fuzing been adopted, and the 
medianiol and explosive parts of the fuze are provided anti inserted in the bomb as ReporatD oom- 
poevents, t.f., (he pistol is purely mechanical and I he detunmur cuutain» the delay increment i and 
magazine. With t»th tail and nose pistols it Is important to ensure that the safety atrangemenfs are 
correctly rr position wlmn fitted 

Tail PisliLfi. Flak. 3b. 

724. Tlv 1 nl pistol consists oJ a pistul lm:v arid :i sLiikir held in position by a creep spring. 
When in the " safi:- " poaEiioti the striker is also retained by x- arming nut screwed on to ts; n ir end 
On release of the bomb the nut ia screwed off the striker by the forked connecting rod and arming 
vanes forming part of the tail unit, When the nut is unscrewed the striker is retained by the creep 
spring !u*l l 111 : pistol is then " armed,' On deceleration of the bomb due to impact, the striker will 
fly forward against the weight of the spring on co the detonator. Typical examples c-L' tail pisLuls are 
the No. 50, which has a pointed striker and the No. 2S, which has a blunt striker with a small point. 
Each is nEcd with its own special type of detonator. 

-Nuse fistula. 

725. Tin, jiosv pistol consists, of a pistul body and a. striker held in position by a shear wire. The 
forward end nl the striker has a " mushroom " head which, on impact, drive.; the striker to the re nr, 
breaking the shea t wire, The mushroom head is protected by ft cap. In som types of pistol the arming 
vane of the cop screws off on xi'leasi: of the bomb, and in other types ii is released. by other means. 


SAFETY ARRANGEMENTS OF FUZES AND PISTOLS, 

726. J'Tizc-: and Pistols have arrangements destqn I to render iIn- bomb harmless in the event 
* of a crask landing, accidental dropping or jettisoning over friendly territory. An arming van* (whoso 
action in luxes 5 S to release a shutter and bring the defoliator into line with the striker) i< usually 
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| i,,| I lii . 111111.11 • j- ■, hi I! | i 1 i.j! I". ■ 11111 i i m l ill i ,i mill I ■ ml - In I- |l’ .1 -li 

«•! (Sir- in'.ingm-Mits.1 Shearing Witr 1 pr n Creep SpHng usunlly Attwl, 

727. The following devices -may Lu fitted (0 prevent chr- arming vine revolving before the homh 
in nfi'id-H'J — 

(r'f V li.iii.r I'in uliiili I ji ri'riiiiv ! I- fine lb lirtinfl r k- ^ oh or. id I emu lively, n Safety 
I'Virk which m 1 y, 01 nn«y mil hi- rr-inno'■! l.^ue the fiin-ruft bik< i ■■ill, il [viiillng mi 
the type of bomb carrier. 

(h) A wire rove through the arming; valie mid kept in posit bin by spring dtps fur, in older 
designs, a stop tttachcll to ;> clip wf- ich lit- over the arming spindle) The win (nr 
1-lip) i- 1:1 mi. : I 1 1 m thi bomb ■ urri r. .mil lb means -i! releasing die bomb provides 
fur withdrawal, unb it i 5■ (iiiri i! |u drop Mm bomb " smCi- " 

Aiiai/tttwniit. With mdetu; itn&li bomb* (net lilted with arming vatHM.) uLtudnni ni h hit 
lit ted to thu bomb carrier hi km =i (!s- btunl in a Kile Condition whiln it ta on iJn currier, A- MJQIT 
1 tliv 1*iml 1 if- r-l iscd it becomes " live." Sticb bomb? cannot bn jettisoned saFc." 

II irt\ .itui t r.ryt Sfwfwy,. In .iiiilitfcii (1 thi .inning vane I Jw sirik<T is Ivhl riff I In 

> l | -1 i.i 1 11 bv ■ linin' . . 'll 1 tiv(i I'lirn: win s1n i l»|*Ml I •’I'm I u nil 1 ii'l'n I k> M Utl n >■ 

but pren id-. ■ -■'iiir Iv if the bomb is- accidentally drilled l fnw f' 11 

1>K10NAT0HS FOR l-T.T'. BOMBS. 

72B t A bomb detonator contnitiv » mi mil amount of very vinhuU high CKg&aNfiflS which |n initiated 
by lln striker Dlt the pistol Impinging :i pen n don 'll 
Thn 1 iv n mu in types are : 

|| '** SVimr/n'r ' — suitable for LLir vyjlli ,l di.ii |i pninri'i) (trflWTa and 

\'2‘t Aftt'fV fin ti?j. with ptsluli having ■ bluiM slrik i. 

TheviAerrui hmettrioli*. ol t-tich lyp ,-i> lb- Mini’ fcxnjpl fa iti.-.r;U:Lt;UlouUft di.'lonutOlt.," H column 
of lifttay composition of a suitable burning length is insertix. between Ihe tap of the detonator and the 
" initiator M of faitii filling of tins detonator. Detonators hive Hu: length of delay written in tlfa befMi 
and each type litis a dwtingulslimg priknn hand Wright* id nirpWvp nm gimi in Note* tin Naval 
l mu- mul Aim ittV-IiI bd 1 

l^tcinaiof-Uurater.. 

72&. This is a special detonator for use ill practice bomba. In addition to acting .1.- an initiator 
il rrif . 1 I'lmrgi' powerful enough in npm Lilli liumb fiisi- 


BON El TAILS* 

y.ilj, Tails for bombs of mu-lbs, and I i-.ivii r an: supplied its separate i-.tim]* incuts . they uJt not 
UaSt'mUkd to bombft untit juuilirtid for service. Tails ore design in) to b* readily uLLictuid lo tbe bomb 
by iiinilnH'ltb' clips; tfinut; i-lijni mutt 1 M ‘ tlltUlld bi pri'vnil the l.iil tuMln| diipliwl Talb) used 

in 1 mpincLUm Wit It plutoli! havu arming vtincs wMth am fitted by the withdrawal of ■ ... *4fety 

dip when til® hnmfi [fi n'b'imi-ij. The varies fOVOlyfi the arming spimllc nt whose . .. i" • 

wliifli ■ ngUges- i "il nil fori on (lie Arming nut <if tha pistiL 

Tails u&ed ill Mnpinction with Rikfh do nut rL-i|uire arming vanes a=. thr-Hc are components of the 

fine. 


TYI KS OF HUMUS* 
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Boilllis may 


ll.lt. B'lmli- 


bc LlaHsifi-'d broadly in the following grotapi- 

, r (lj ^emi-artnuur-pieicjll^ (S.A P.J adf .IT.vpieftdng fA . P.) 

11 (2) 1 M'lUT.il I 'm |mi:- d. l 1 || 

. i,3) fib ililinH'upm ii v (M l' ) 

(1 1 Anti subincirsn* •; A S < 

.;5i Ajnti-|X , T!*:'Htie]. 

‘ (f5) Incendiary. 

(7) PruCtLiX 1 . 

(S) [Hill. 


S.A. 1 *. (IHuis ‘M\ iirkL A.P, IkmiliB. hlxamplvs Lirrh-lti*. and 5 dW-lb*„ S.A.F, 

732, S-A.P. bombs ale- designed for attack on. nrmour pkte of fibip^ or nn other family resistant 
turrets I'b 1 .I - - -i 1 1 1 "I gixif! riuabty stei-L, lual I mi lnl to give a lunl fn-in-1nitive point ami haw 
hm^li walk. i'b. b..|.i i-. rI, .nnLiiir'il fn oftor low rMlitniica to air ftow .mil In ftbtiin high Itfiking 
yitvolty Thuir t'Eipiteil y I* ithinif 13 ]n’1' rold Tin limi:iK<‘ eJi1i« ! d Will lift dltt tl> fttUtlMBtllkHI Eitifat 
thaa bln-.?. Dtrtomtlon i:- itsitfat*# by a pistol ind gjtffaMftur or hv- a fossa in ih* till Fha fe* « 
detonator E-mhodiuu a delay sufficiotll 10 allow p rlnnuinn of ui arTUuHi. -I dock before detOlialiiHl. 

A 111 . "in I' - ■ ing hi in 1 1 is itru similar to S.A.P. bumbs^ but h»Yh more heavily built heads nnd a 
rrliilively iiinll"i enpucity. 

LeiieiSil Purport: Hu mbs. Example jiStl-lbs. C.F. 

733. These bombs un used tor attack tm a VftrifstJ O-f targets against which the perforating 
i|ii.liiits nf S.A.r, bojiibi. mru not o^'jaiaL J'Jh v have >■ thinbj® body th^'iu the S-A.P, bcu&b and a 
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easily of approsrmntfly 2$ pet cent. The Mturt effect is greater tlwii wilii S.A. L 1 ., but the main 

i> caused by fraimnuEnr i u A pistol and dec.lor in inserted !■: ichur the nose i>r the 

t'lf 3 the bomb, A nose pistol must function before it is broken orct ished by impact, and for irn- 
fi'iimmi an instantaneous detonator is fitted with it ! his arrangement reduces the crater efts-ct, When 
•a delay is n*r|ujr«l Ihe suitable drtnnnlui h tuM be us d airing with fail pistol, 

Medium Capacity Bombs. Example, SOLl-lhs, >1,C. PUu Al, 

" ; W- IhesiP bamhs have a. greater capacity that G.F bombs. and iwkiequcntly have i Lncreaaiwl 
blast effect aiui produce smaller fl'.a^lnrtlts, Tbrir and deLunaror arriogemiMTtiS am similar to 

Lhctte id G.P. bombs, 

Anti-Submarine Bombs. Example, MJCI-lhs. A.S. 

7J&, fbese am special-purpose bomhs as tlieir name implies, bi.n they may be suitable for uLher 
targets it a greater blast effect than (hat given by G.P. bombs is required. Depending On type, cither 
a nose lure or a rail pMol and detonator may he ."mplnynd 

AntL-PeiSennel Kcrnibs. 

^■■56-. 3 best are nre-i I bombs of Ufi-tbs. cm 4f Hh.\ di-signed tn glvp .t lar;:e number of small fragmentr( 
"n I. trm-jlj.m The 40-lb. G.P, bomb is Suitable for this purpose ; it is fitter! with, a nose pistol and 
detonator nnly, bur in other refcpirefes is similar to the larger G.P. bombs. A parachute .machmelLC 
may he fit Ltd. 

Incendiary Bombs. 

7!i7. The main filling- of chose bombs i> imcrndiaiy In Hie 25-1 Ij. Incendiary bumb the pistol 
is built inti,".' th- bomb u.t tbc tail enri Other tvpes have a nn?» fiisw>, 

PRACTICE BOMBS. P!eie 32, 

ii These are small bnmljs (about 10-fbs.}. They have a cast-iron or plastic moulded nose 
SCftWed to a container filled, with, either a smoke composition lor day practice or a flash nr flare com¬ 
position for night practice, Might practice bombs are supplied filkd. Day practice bombs may be 
supplied without the smoke filling, which is issued Separately, The bomb is filled locally before use. 
The pistol ft built into the bomb, and on impact the striker shears a wire and fires a detonator-buretcr. 

Drill Remit'. 

7;JW - Any "i the above types m bomb at■ supplied for instruaiunaT and drill purposes and differ 
only horn service bnmbs in that Lticir filling fe inert, 

MAtkinas Mi A ircraft Bombs. 

74b, Stencil markings on the bomb giv< rln h Hewing information ;— 

(i) Nomenclature and mark. 

(fi.l Gross weight. 

(iii) Where filled and date of filling, 

(iV) Lot U limber, 

i‘r | Date and place oE East examination.. 

(id] Design number of Ujethnd of filling of B, mb (where applicable}. 

741. CoSiUU markings ari: used a;> follows;— 

(VI H.fi. lwmbs art- coloured green (e arlier bombs weie vdlowj. 

(IP. A red band neat th. nose indicates that lha bomb is tilled. 

(*«) A while ring adjacent to the red identifies; in S.A.P. bomb, 

(lE'i I UO White rings, one either Side .>1 rbu red, denotes A.J 

(u) A plain green hand denotes a T.N.T, filling — f? T.K.T,” is stencilled on or near the band, 
(pj.l A criss-crossed green band, with a fraction below, denotes an amatol rilling u£ high 

(vjpi A plain green band, Hi til a n imtcrul above and a fraction betuw, denotes an amatol 
filling ol low grade. 

(«««) Incendiary bombs an- painted a. dull Led, 

i,m,' l'rai-rice bomb* art- painted white ; two grw-U bands drains t- :\ smoke comport ion fill me 
•* ')d two l -la - k hands- a ll.isl i composition, 

i>) Drill bombs are- pujnled black wirh a yellow band. 

A pJiVP.— 1 he new syslein of colon! marking., common l u all Services, to denote the exulo-wc flllin..- 
will hr found in B.R. 1232. 


■ 742 - 7 - 1 - 1 . 


















110 


CHARTER XXII 
MUiUXrrJOX PACKAGES 
SECTION 1.—GENERAL REMARKS 

745, I'nr the paipuso of this diopter Ammunition Packages nrn grouped as follows : — 

(1; Packziif'i's stowed on hoard with their ammunition Cases for cartridges H.J.. \ 

C-' l • Cartridge a 0 Ammunition box-es). 

(2) Packages for the transport of Ammunition (which am not stowirl in the ship}- 

The WL-Lylit, dimi-Rsion* and rnnh riN rif thr* var.oiis package* arc included in “ Sales -fj Naval 
(fvna.ttnd ,‘f rttJJtwifflf Stones.’* 

746, Packages containing ammunition must be handled wit!) great care,, and the instructions in 
the N 51 &. E.R? candidly ob&i rvod. Rough usage ol packages mav result in : — 

(*} UiiuiiiL;*. to -lie eonlents. This may cause missfixts, hang-then or prematnrt- 
(ti) Loss of air-lightness. This will taUse a loss of efficiency. 

(lit) Jamming of lids . [ £:ises, This will cause loss ni time and pnssibly a reduction in tot 
rate of fire in uaitm. 

747, Ammunition package* must not be raised or lowered quickly. Ample time should be allowed. 
Embarking' and disembarking ammunition should never be treated as an evolution or as a matter 
of competition between ships. If a package cat-rhcs or jams in such a way that damage may he 
caused to it -or its handles the package should be set aside tiad carefully examined ; il there is damage 
or suspicion of damage, ill package must I returned to an Armament Depot fur teal, 

tail! rust h taken hi [rtrvv'nl water getting into package*,, puiijeuLuk packages of aluminium- 
si' .ron nr galvanised irnn ; 1:1 packages should not he exposed to heavy min. 

Packages an tendered weather-tight and air-tigliL by the Use uf luting,, dermatinc rin^:- or 
rubber rings. 

Luting js a thick pn.-n- uliirli do® not dry easily j it is placed between metal surfaces or in channels 
in turn i act air-Light joint. It i* also used to render met id in tils lined eases and cartridge and 
ammunition boxes water-tight. If possible, luting should be eKamimd at intervals of six months 
to test tm efficiency : luls of packages ate nut tu be rernoeed Specially for this purpose. 

Ih.rrr.Li title a rubber Cttttlpu&ition : when a l ing of dirrmatiue is pressed into the groove around 
till- li<l or opening if certain caw - it forms am air-tight seatitlg for ;.i llnnge. 

748, The sealing devices t>f packages must be examined cm ctfibiirltytL-OII and packages, with 
broken tapes uf 4eah3 arc to be returned to the Naval Armament Depot with a report of the ci rerun- 
stain 5Vhm returning filled ammunition packages those with broken -‘:i|-. ate to be kept separate 
and the Armament Depot informed. 


c.:h. xxii—section j ; packages stowed on board with their 

ammunition 

CASES, 

749. Cartridges, B.L., arc packed in cylindrical nr rectangular fiashptoof cases of aluminium 
alloy, sitvJ or brass. The cases CLJV Stowed to permit easy access, i.e,, so Ihot the rrmtents can he 
withdrawn Without moving the case in its stowage. The abbreviated nomenclature denotes the shape 1 , 
f.£.. " C.-E."—Cylindrical "E," " R.N."-Rectangular " N." Cases are usually sealed by affixing 

L'.'. station ..cram labels over the joint of LLeL and body : some cases haw sealing labels, fixes! 

cry<rr the ends of tapes. M C,E.," first supplies of “ C.F." and ri R.N." eases Iiave their own individual 
sealing arrangements, 

Cases and certain cartridge ant! ammunition boxes require metal keys to open and close them. 
Tin keys' vary in shape according to the type of Itu , they are usually hung itt a convenient position 
in the ntbgwltiJW \ 1 j-^t uf keys is at t out in paragraph 772, with illustrations in the Schcdllk <■! Kt vs 
on j tdge ILiE. 

£ASFb r POWDER, CYLINDRICAL. Ptete Hi. 

759. Fractional charges for K. I.. 14-indi, iS-indi arid Id in cl i gun-, am packed in cylim : tea! 
oa&es with the ignitered rad of the Cartridge, B.L. toward?, the lid. The cases are of short brass or 
steel, jointed with rivets or welded and strengthened by circular bands. The lid is seemed by feathers 
or lugs under recesses in the rim ol CEie case ' it is rendered air-tight by a rubber or dermaiine 

ring. The bottom of the east is strengthened. Cylindrical cases should never bn railed along the 
deck. 


— 
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" C.E." Cast. Plate 34. 

751. 1'his fast- hold:; three l/fi charges for a B.L, Hi-inr.li gun. J lii cass U >*i !u.i-—■ .ml &tr*>11^ 
end rings improve the fla ^tightness II has three hluidlv:- CaidboftriJ liners provide further nnti- 
fiash protection and facilitate the withdrawal of cartridges. (To assist withdrawal the lifting band 
of the second cartridge is attached to that of the third.) The lid IS secured by a locking ring whose 
sbi lugs drop into groovy in the ond ring. A sawed ting revolves in side the locking ring. 

Sealing is effected by two lead alloy seats each passing through a hole in the end ring of the case. 
The head Elf the Beal bears the monogram of the closing station : the other end is riveted Into :l 
countersunk recess in the end ring ami impressed with lhe monogram of the station. The air ruling 
plug ig, novelsvyjl!i a small bra"• disc bearing the monogram of the closing station and is soldered in 
position. 

7&2, To open ,—Ship the '"Key, Case, Magazine, Xr>. I " fiver the bfir running diaiwriif illy 
nerrm the screwed ring und Him in an anti-doc kwisL’ direction until the lugs in the locking ring an 
in lien- with the stnts in thi end ring :if th cay. K-.-nn ■, i Ilk lie 1| tin- locking ring is not moved 

wlvii I In- -pring catch i- In contact with tin Ktnp, thn o.itch filirvulcl hi wi KhdrAwn and n ■ t.-vtion. cnntinnm.1 

until it is again in contact with its stop, when a further attempt to move the looking ring should hfe 
made. If the lad is difficult tn withdraw when the Jugs on the locking ring are ill line with the slots 
in the end ring the " ICVOre opening, C,E. ease " febuuld be Used to prise the lid and free the dermatine 
ring froms the joint face 

758. To close .—Plain the spring catch. anti-clockwEsn to its -tnp. Insert the lid ihtn ill ■ nd ring 
of the case* ship the key and turn in. a clockwise direction midi Liu- lucking ring reaches the Until i 
ils travel. Withdraw the spring catch and nntinoe the rnt.iriuii until the lid is hired dawn, the 
spring catch should be depressed again if more than unr i volution i- needed tu close the can 

JJ M ” Case. Plate 34. 

754. This case holds two j charges fur u, B.L. 15-inch tjUn.. The case r-i ofbrib-i or si eel and has 
a handle of copper wire covered with loath* i : 1 1 .i- i Marks biivo a metal handle Si i ngThencd end 
rings improve the flitshtightm as • cardboard liners providti further anil-flanh protect inn and facili¬ 
tate the withdrawal of cartridges. Cases were originally designed with a lid at each end, but were 
«invert-.':I by having one end permanently Hosed ; thh end is painted him-. The set -.crew in rim 
Old ring at the lid end can be screwed home to prevent the lid falling off during transport, This 
screw is removed before opening the case and mast be readily accessible ; during hostilities, all the 
screws should Ik removed. There are twn small holes in the cilsc and one in ill lid and the sealing 
label i:S secured by tapes. 

755. Tn open. —Remove the set screw ;u fmis.ii. Ship the " Key, Case, Powder, Cylindrical 
4 L' and ■ M J Ko. 4 or 5 or * M' No. 6 " (as supplied) and. turn in am anti-ohxk: wise direction until 
the lugs on the locking ring are visible in the slots in the end ring of the ease. Remove the lid. If 
Key No. 13 is supplied the lid can be lifter! clear with it, A lever Ls provided hi assist opening. 

750. To se.~ -Place the lid in the mouth of the case so that the lugs on the locking ring enter 
the inclined grooves in the case. Turn the Eid in a clockwise direction using rln- Key provided. Undue 
force should not be used, bur an airtight joint - ■ ssential The lid i- prevented from turning by 
screwing home the set screw 

ei C.F.' 4 Caw, Piute 34. 

757. This case holds two } charges lor a B L. 1 1 inch gun. The case is of brass. or steel with a 
solid bottom. IL lifts only one handle. First supplies have a brass body with strengthening bunds . 
modern eases have circumferential cornea lions. All " C.F." cases havr two locating bands to 
engage the wriggle bars of the magasinc stowage, The case is reeled by a nixing two linen fetation 
monogram sealing labels un opposite sides over the junction of lid ami end ring. 

758. To open, —Remove the locking pin by pulling the toggle. Skip the " Key. Case, Magazine. 
No. 4 " i-i id mm the locking ring in an anti-clockwiie din.-clloil. When the Lug-, on th-: locking ring 
are visible in the slots in the end ring of the case, the lid with the locking ring attached will be held 
on the key by the two spring catch, s and can be withdrawn from the CifeC. 

758. To dose.—The lines on the locking ring and. the lid should he opposite before the lid is 
shipped on the caw, Ship the key on rhe 5id ;inrt ins r th« lugs of the locking ring into the blots in 
the end ring Of the C4se. Make sure that the slot lor the locking pin is opposite the holes in the end 
ring when the lid is fitted. Turn the locking ring in a clock wist direction until the lid b secured. 
Before unshipping the key make hup. that the locking pin can be inserted i( one or other .o’ tin hales 
in the end ring and, If necessary, adjust the position of the locking ring- Unship Lhe key and insert 
the locking pin. open out the etuis nf eli*- split pin (locking pini su that the pin i> In hi in position. 
Stick i-. piece of adhesive tape over the win: lo keep :h<‘ n^gl in ]wition, 

KECTANCTLAR CASES. Piute 34, 

7fiO. Charges fur TV.].- guns 84nch and below and (.'barges, Aircraft, Catapult, are supplied in 
rectangular cases Of aluminium alloy or sheet brass, corrugated or indented to I'ivi strength. 'J lie 
ends are solid and are secured li> Hi" body bji cations means. Wood linings are fitted in id m bid 

ly t m Its prevent ivn'[fi 1 1 »r titHi-igs in fho nnd=i of th^ eri, 9 (?s injuring thr rartridgeS. WdiTH.1 or C.'lL'lI- 

board packing pieces in the shape of stools, cylinders, etc., may be supplied lor convenience of 

(- 
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packing and Tinstowing or for ensuring .firm stowage. Parting pic-re-i of cardboard .ire covered with 
a preservative, usually baludite varnish. Wooden parking pieties arc mildrcw proofed. 

The opening for the lid may lie in the centre of or in n corner of one end. Cases .jtc slowed tu 
permit easy access, i.e.. so that the contents ran be withdrawn without moving the r-as hi it-, mow,ii-<-. 

11 R.M." Case. Plate 34. 

761, Thia caw holds live ± or ten \ charges for the RL J^-inch gun. I c is of aluminium alloy and 
brass with rive led joints. The lid, which lifts tn tine place,, comprises two ports, namdy, the Hi proper 
iu id I he locking handle {a star shaped piece ol metal whose ends Lake in inclined recesses round the 
liil opening). The two bronze handle.-, an on the top of tk case. 

762. Ti> "pen .—Slap Ihe Key, Case Magazine, No.. 3, llil- 1 turn the locking ring m rm apff-clockwise 
direction until the lags on the locking ring are free of the grooves En ihe body. Remove the lid. 

703. To ctow.—irsi'ri iin* lid. Kevolve the kicking handle in a tibekwiw di reel inn, using the 
key, umil the 1 i>1 is felt to hi hard down. 

1 E,N,' F Cuse, Flab 34, 

7H4. This caw holds five cartridges packed In. cardboard container* for B.L. 6-inch, Mark XXII! 
gun.-,, It is of aluminium alloy and the ends, are w( kled a, the body. ‘Ill* twu metal handles urV 
recessed in Ihe tup. The lucking device is a brass, cover plate or locking nng with four lugs, 

765, To open, —£hip flic Key, Case, Magazine, No. 2, and lum the locking ring in un anti-dncliwisc 

direction until the lags on the locking ring an in, ol the grooves in the body. ... i In- lid. 

766. To close. In-eri tin- lid. Revolve lie locking ring until the Jugs an home ii the grooves 
at Elia Lop ul ihe caw. Insert the key and Lara clockwise until the lid is hand dawn. 

Jl RJ, 1f Case (Cartridges I>.^r 8-inch guns), 

"R.H." Ca» (Cartridges fur 6-inch, .Marks XXII and XX Jl* gnus,) Plate' 84. 

787, Til locking arrangements ol these cases an similar. 

Td open, SIii]i Ihe Key, Case, Magazine, Nn. L and tarn the locking ring in an anrj-cfnckwW 
dipetion until the lugs mi the looking ring are free of the grooves in llio body. Remove the Li-rL. 

768. To doze. —Insprl thn ltd. Ship the key and turn in a clockwise direction : Hit lugs, cm the 
locking ring must Is; curried humi tu the ends of ttu: grooves in the top nf rbr cuhl When home, 
thi Lalvl rt-cfissi's mi top of the case and on the lucking ring wilt be approximately iri line. The turning 
movement must be continued until the lid is felt to b* hard down. 

**%" o W” {Plait 34) ■' S/' "R " and 1C C ” CtiSei. 

769. These cases hold cartridge:-, for fi t.. 4-inch, 4.7-i.ich or 6-inch guns. The cases an similar 
and are typical of ihe older cases still in the service. The eurrugated brass sides are riveted Lo flanges 
m the top and bottom. The Sid is secured by ;l locking ring and ri operated bv ,i key (>Vr 
paragraph 77£,|, The cases are serdfd with linen dlOlfcOgram Sealing label*, 

77m. To open .—blnp thn key and turn Ihe locking ring in art an thcl uckwi.se direct km until the 
lugs on Hj- locking ring are free of thi groove? in the body Remove tht Ini. 

77L To c!vse .—Ship the lid and locking line So that Ihe arrows on tile lucking ring and on the 
body nf the tvi-a an 1 opposib . Insert the lugs of Ihe kicking ring into thi-grooves m the bndl Ship 
tin. key and Lara the liking ring in a clockwise direction until ihe Sid is home in the case. 


772. 

Kiy, Case, 

Powder, 

List or Ktvs 

Rectangular, Nu. 5 ... 

" W ” Case, 

IB fj 

4.1 

j, No. 4 ... ... i 

r " E '■ III-V. 

L" ! " ll-EII. 

IP PP 

HP 

„ No, a . , ... \ 

" 0 " Marks III IV. Vf-VTT. 

' £ Marks IV-V. 

■ T 11 Marks V VI 

iP *i 


1 

M No. 2 ... hi- -J 

. 'W" Marks III-1V, 
f f '■ Mark IV, 

L" 0 fJ Mark V. 

Kt) r , Case. 

Powder. 

Cylindrical, M, No. 6 

>. L. ft M. No, 5 +H . ... ... , 

r J ' L " Marks III, III*. IV ft XI 



s * L. ft M. No. 4 ., 

L' M ■" C&sv. 

do. 

II Idl 


L. No. 2 

" 1- " Mark I. 

ir j 

ii 

M 1 .. No. 1 ... 

" L r: ' Mark I, 

Key, Case. 

MagaEtm 

X No. 4 . 

C.F." CilliCS. 

it -i* 

,, 

No. 3 

K-M." Ui--. 

.. 

hi 

No. 2 

R.N." and i ntnpnJl Ca-iev 

ii Jii 

hr 

Xo. 1 ... TT . 

■' C,!i.' " R.H." and “ R. I.' 1 

I. 

ih 

No, I Special 

do. 





m 
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mjxfcs FOR OF. AMMUNITION. 

773. Boxes lor Q,F, separate loading cartridge cases are called '* Cartridge Boxes/" and hoses 
l" <>.1 fixed ammunitiim an called " Amrriumtioill Boxes." Tin- boxes one rectangular and are -f 
wulhI, aJuniiiiium alloy or aLeet, They have various mfiihinig of locking. These aitd-utlier boxes are 
m Irked. with a code fetter to identify the contents ; the number after the cade letter denotes the 
serif:* in (be class The code of letters is a* fallows :— 


l J . 

......ii...,..,... 

................... 

Profectifes. 

F . 



. Fuzes, 

C. ..... 


■rr.rrini.ri ■ ■ ■ ■ . . 

, Q.F cartridge Casts and 0,1 . fixed cuuniuniti'ui, 

l;5 . 



Bombs and arcr'ssnriisi. 

G . 



Grenade?, and accessorit's, 

II . 



Srn II Arms Ammunition fA.S.A.l. 

M. . . 



Miscctlaueoi;*. 

T. 



. Tubes, Vent. 


II * fetter mill i nnmbd :i?r branded or engraved on oaca -‘nd oi tin hrix 


CARTRIDGE BOXES. 

774. AH cartridge boxes: (except C.185) arc of teak or other hurilu'iicn] uni I ajfi lined svitTi tinned 
topper or tinned plate. Strengthening bands arc fitted as necessary. Tire bandies arc of galvanised 
iraip steel win- j'ojw or grummets with leather or canvas grips The lid of Lira older type of box is 
secured by a Inciting plate which engages font in i.'lal holts; the plat a has an cmnitri.’ action and is 
■•] i '•• I ted by a rectangular key. Hu* modern lxix lid is f.i .1 «mk •! by eulcb lovers which ire h«l down 
by split pins oj by a hasp secured with a tuns buckle. Idris art rendered wariTtigtlt bv filling luting 
info Hie recess around che top of the lining. 

Bui, Cartridge, C.23 Mark II. Plate 35. 

775- This wOSE bolds six ■cartridges for Q.F_ 4-inch, Maik* V-V** guns. It is of hardwood uuid has 
a feudal lining, It is fitter! with two wire huJldtCN The lid is secured by four catch levers which are 
Iii lr| down 1^ -.jjlir pins. 

Box, Cartridge,, C.1H&, Plate '45. 

77<-i Tbi> box holds four cartridges for y.F \ 7-iudi guns* U is of galvanised steel and its lid 
screws down on to a rubber or dermatine joint. The two wire handles are at the stdou. Three sted 
diaphragms retain the cartridge* in place uid a btoyr (which fits over the bases of the cartridges) 
jm-vyrtls lengthwise movement. Tap* i- threaded llu’(m.i,!« the handle and round tin- centre pin of 
ttii- lifting plali- and knotted. A linen sealing Labd is affixed over the knot and the i nub of the tape. 

777. Tv iijfriPf, — Turn th lumcJli in (In- cent TO of the ltd auti-dockwhv afid remove thf Ltd. 
fee mo vo 1 1 ii cartridge atop by UJj screwing the wing nut jii tJicr ct-ntn: ; us.- Kia . Box, Cartridge, No. 2, 
il necessary. Withdraw thr cartridges from the box. 

778 . yu iivtt, Iii.-i. i- tl ■■ Lour cartridges in thf hox and nssv m bfe the cartridge stop on Hie 
l.-i in- -yindLo. Tighten up tin- winy mu, n Ay; K-> N'». 7. Asdvjnblc the lid and tighten upon (h< 
handle ill a clockwise direction. 

AMMUNITION BOXES, 

“”-J- All Arnmunhim boxes (except C.180) are of trui or hardwood and an? Ifiud with tinned 
copper or tinned plate. The handles arc of steel or wire rope with li-alln t grips. Th?- lids axe secured 
by catch levers held in place by split pins. 

AnurmwIH nn Box C.I63. {Plate 35), C,1G3C, C.273, 

780. Each of these boxes holds two rn-unds of QJ v . 4.7-inch ammunttiOfi. They are of hardwood. 
Th lid is m i'll by two hinges and i:> fastened by catch h vers held down liy split pitta A fmme 
with diaphragms and Suitable packing pieces is fatted inside to prevent movement of the rounds. 
Inst run ions for replacing fired cartridge cases m on the inside of the lid of th-.' box. UfiSC and 
C-273 boxes ditfer from C". 1,63 only In tl'iE'il they ate longix in order tu accommodate rounds (Itfed 
ivilh N-u. 21 I fuze. The C.ISfK" box Ls a convert'd C , ltfj 


Anmiuui tiun Box t.lUtl. Plate .35, 

7SI. This box holds 81) rounds fnr y.LC J2-pdr., Mark VUI and XIV gems if packed in bulk i lhe 
rounds stewing heads ancl tails) or 23 rounds belted in two articulated bells. The he]Led rounds will 
only stow pmpnrly in one way, the way in which they an? packed im If unloaded and not 

m -.' I they must he stewed in the sum* way or the he* will \u -craiiied On drying TIi bus. is of 
galvanised steel, The lid is the complete top of the box, and it hinges on and is fastened by two 
harps, The loaded box should be kept upright US otherwise the weight of the ammunition mrty break 
151 .- internal watertight -.■■al 

l-itien monogram sealing labels are uJHxcd over lie ha&psi. 
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Ammunition [luxes t.216 and C.2I9. 

7H2. Ammunition O.F. 40 inttn ; iTii i h i is packed iii boxes * 21Ci mil C .21Hath is u ]retail’ 
guLar slit;] box with ri |jinfill ikl which i* fastencI by tvm spring dips. A piece of tarred string is 
passed through the loop of each clip, knotted i>n each side, passed through a hole in the stud arid 
secured. 

flu* C.21A box holds 24 ..d$ in ft ■: luug.-rs. The i ,21i> box holds 24 rounds. each in a cyidboard 

container. 

CASES, POWDER, METAL OR TIN-LINED. 

7ST Those package arc used lor small combustible stares and fur boat work, They are of wuud 
and are lined with tinned copper of tinned plate. The lids of the older CO-SOS are secured by two SCTO-W 
I'uli- 1 1 iult are withdrawn by a special key, Lids of the later marh are secured by a brass catch 
which engages into a dot in the side of tllO Cte, ‘There are three sites of metal and tin lined cases — 
Vfbdfe Half and QuurLor. The following types of ammunition may be contained in these cases:— 

Whole Case;— C.llfl \Platv 35} and C r m. 

7,680 founds (j IKjtf-inch rifle, blank 

ID rounds 4 7-inch H.J_. or Q,I T blank, 

1313 n iuijJv. 4-inch n,F. blank charges. 

Sit? round:-, 3.7-inch O.F. blank chuigi - 

Half Cw* L’.llft J^rtfi-US) and C.123, 

3,4tKi rounds 0.303-jnch iftr, lilank. 

Si i rounds d-pdr. Q.F., blank, charges I l-nx. 

37 | i nml- ft-pdr, O.P, f blank, chill■ IS-nv. 

30 rounds i2-pdi , ]2-cwt. blank charges, 
lift round!: S-pdr. Q.F blank cartridges. 

2ft rounds 3-pdr. O.F. blank carl iid ge>. 

3ft rounds Fine h H.A., blank cEuugus or -Finch blank reduced charge-. 

ft belts Maxim, Hfted- 
LftS rounds cartridges, Signal, 11 inch 

■fflK niimfls r.i.rrrifl^i s. tftymil. t-imd'i 

Quarter Case; -C,121 i \Piste 35} and 1.1,24. 

1.2) if rounds O.SKS-iueh irT. I- ill, for I>'■.it. 

K4ft rounds [IflufF-meli rifle, ball ill chargers. 

1.45D rounds (J.liuH-mcb rifle. blank. 

10,0110 rounds 0.22 inch lU-\ 

lift rounds cartridges, sigiiiil li-iiu'li, 

ELtU rounds cartridges, xighal, l-inch. 

|(W ivjimd 1 * cartridges, s;ii j ty luxe. 

SMALL ARMS AMMUNITION BOXES |A,5-A.|, 

784. Small Anns Ammunition is provided in various types ul vroOderi boxes which have a turned 
plate lining or tinned plate containers The lining is liable to 'deteriorate■ and the oldest annmuiition 
in the ship must be- used fnS[ LLoi fg'S of eh boxes passed up tor firing practice should I • lifted tint 
and examined. If a lining U defective boxes of the same date are to be examined and, if necessary, 
the ammunition is to be exchanged at the first opportunity. Exposure To damp may cause dis¬ 
coloration or corrosion of Small Arms cartridge cases in chargers ; (Hscctaatton does nut affect life 
seryicuabilEty os the ammunition. but where there I- marked cairasion tb-: amnuiniC ion should he 
returned at an early opportunity. 

The following may be considered typical of A S,A. boxes generally. 

Box ASA. G.S., HA FteU 35, 

75ft. i lib i:-, a “ U hole " A.S.A. box. The sliding Hid is attached lo the box with wlnpcoid and j* 
fastened with a split pin. The short length of twist* d wpper wire attached tr> the split pin lie* in a 
groove and the .seal la hr i is Hupmniposri!. A loop of leather is attached to the wire be hind the sen I 
the end of the wire is secured to the lid and the label must be broken before the box can be opened. 
Galvanised Iron wire handles with Joath-er grips are fitted at each end. T he iinlng is of tinned plate 
with a rip off soldered lid ; if the box is opened it cannot bo made watertight again except by soldering 
the lid. 

785. The following ammunition may bu contained in tliix type of hox:— 

27ft rounds (J.S-bitli M.G iuiil'illliLCiorL in carl oris 
ran ml- 1-inch A.ti. 

8-11 > rounds cartridges, S.A., ball, 0-303-ineb in chargers, 

Sftl i rOuidi cam idgCS, S V I... 11, fj ?W IM-Iurh in band ihili ■ 

1,1*10 rounds cartridges, b.A., bull, 0 LWlFinch, m ermines 
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1I& 


A.S Bax, Half, Naval, H.3. Piute 35. 

787. TTiis is a 11 Half ,J A.S.A. box. It ia smaller but of similar construction to the " Whoir ** 
A.S.A. box. It has a galvanistxJ imn wim handle at one end. The lid is. secured witfi a brass split 
pin which has a T-shuped bandit attached. To open—withdraw Lhc split pin, slide buck thv 3id and tear 
off the cover O i the i thing, 

7Stt. Tin* following ummumtion may be contuifled in tJris typ« of box 
828 rounds 0.455-meh revolver. 

3GD rounds 0.303-it'LcL, bail, in chargers 

oOl rounds O.Utkl-inch, ball, for rti£iKtrti sun, in cartons. 

4Hl) rounds M.&Jlt-sneh, ball '"i Lewis, gun, in cartons. 

500 n Hinds l>.d03-tEtch H rifle., blank 
350 rounds 0.303-inch, ball, in Eiandoliers. 

500 rounds P.303-ineh. t racer 


Box AmmimLllon, S.A., H bJ, /'.far, 35 

?i£L rws box contains ttm Iin-plate We*. each of which holds 100 rounds of 0.5-invli tarlrufges 
in iiti art iciliated bell. The box has two gah'ajjisfld iron wire handies j it is dosed with two hasps. 

Box A.S.A. H,33. Plate 35. 

700. Tiiir, i-s a special box for 20 mm. Britisll OerlEkoJl atntnuilition and it holds 806 Toitnds iri 
hulk with suitable packing pieces. It has a scrcw-on lid. The Ttniltg is of zinc ur tinned plafca with 

a rip nil soldered fid. 

Boxes, LT.S. Orlikoti. 

701. Jh re an: two typ. - Ameri^ir 1 1 fm 1 1 1 Factumd box for American inaniifai.-tMrisd Oerllkcui 
Ammunition. One type, a wooJ™ bon similar to Bom A.S.A, H.33. holds 300 rounds. Thn other type, 
a scroll hex somewhat simitar tr €.216 holds 180 rounds. 


Paintinf! of Packages, 

7W2. All package* Iwr gun ammunition, fireworks, torpedo, mining and ilcpilr charge explosive 
component^ except tlmse specified in jwrugrttphs 793 and 794 below, are p«iml<■! ;i STONE colour. 

793. ruckagi-s painted the following cotruits contain stores as shown : — 

GREEN ... ... ... Target, smoke ammunition. 

GREEN (stain} .. A.S.A., bundled, bolted, or In cartons or Signal cartridges. 

BROWN . R.A.F, starts for RA.A, 

BROWN (stain) . A.S.A , in chargers. 

RED ... ... Blank gun ammutiition. 

RED . . Gases, transport, detonator and iMplusivu. 

BLACK .. . . ... Drill and dummy ammnritwn. 

YELLOW ... ..Bombs. 

GREY ... ... ,, Bloats, lachrymatory, and generators. 

794. The following packages are not painted externally ur internally apart from special 
markings 


Cases, magazine, made of aluminium-silicon allay. 
Gases, wpod, packing, 
ibises, projectile. 

Pac kages of galvanised steel. 

The following packages are not painted internally 


Cases, pOwdet, cylindrical, and ractanguL'lr 
Cases, cordite. 

Cases made ot galvanised s.i■ ■■ ]. 


Special Markings tin Packages. 

7I&5, The followIng markings will be found ;■— 
Two Red Bands 

Dahk. Blue Bands .. 


Practice (Height) Yellow Bands ... 

Two Leght Blue Bands 

H.V. 

White CrPes ... 

Green Bar ... ... . 

Black or White " '/ag Zag "... 


All packages Containing expfn&ives except tEiosc 

painted RED. 

Pitcku^es for nau.-cxp3najvn Naval armament 
storRf, mch Kliny drill a Eld dummy ammunition 
boxes, 

Q. h. target smoke ammunition boxes, 

Boxes, cartridge, aircraft, catapult, 

Packages fur Q.F. 2-pdr. Hiyli Velocity j\inmqnh 
lion. 

Packages containing a full charge of Ftastilees 
cordite (not btEu sIll-IE charges), 

Packages containing American Propellant, 
Packages containing H.E. {Radar) Shull. 
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OH. 7CJX11.—SECTION 3. 

To assist rapid identification of the TYPE of projectile contained. all packages for FIXED 
XIL i' l'\ marked with a cnkiim d hsir ; lire bar is painted nn The- centre truss batten of the 
lid fir on the side: birring the label and on packages for 4-idth. ami under, where practicable, at an 
angle lo an edge, The coLcura an :lh follows- : 


Light Bum 

Di lt. Yellow. 

I'KACTlr El (SRIGHI} V I-1 I a W 

Red 

Wtutu , T . 

Br,ACK (broken bar) 

Bl ACE . 


H.A. Pmctjl ■:■ 
Common, H.E. 
Pl-iiL-ti£i‘ 
Shrapnel 
S.A.P. 

C.P. 

CNR 


Nut appliealili to Wartime 
packages, 


Other M&rkingJ. 

ITT. CnntaniL’is, idled with explosives, which am removed from package* during usm and handling 
in I-T - hi. .ships W'iiE have the word " I a;| ■!..< m- ■-vef printed in ml i.-n r ft i ■ JnU'l ;l i id will not Etavr red 
bands (-vide paragraph TtfSl Ciirdboord containers :■■; car I rir\g?s. B.l.., and Charge, Aircraft Cata¬ 
pult are painted with two rad. hands And will hear an X. 13 lahri, 

V. ihtiiFi'.ii jnckages of new' manufacture for fireworks will In fircprixifed and Lhe letters “ F.P," 
Cttt £rt branded mi ■ . ■ 1 1 md. 

Oru- end uf M r.:Lr- ■ !■■ painted hlue to inriieiit- l tuii MlL-i end i- permanent!.) elo-.-d, g suited 
above, 


Markings Ofl A.S.A. Banes, 

/!iW Small Arms anrmitmfi.in in chargers is parked irr brew'll stained boxes; ammunition in 
"EnmdlflSj cartons or belts is packed in green-stained boxes. 

A definite Indication id ih- type of ammunition peeked aid it- Mark can only be obtained from 
Lhe labels; for cJassificatton labels are planted "i t ti ■ ■ following distinctive colours ; 

Croup VI {except blank) ... fireen,on white ground. 

Blank .... . . ... ... ,. r Red on bluelground, 

breup IX,., ... ... , . Blue on white ground. 

Group XII Brown cm white ground, 

Drill or dummy .,. ... ,. f HluoEs iill orrise ground. 

InooTldlary aaELthunitior,-- ... ... Rod Star Dll white ground. 

Tilt 1 kadi ty|> of smdil arm^ carlricigi iji ..j inr;3tiding (Li-inch is. irion tilled l>\ i symbuL 

J in: sMiibiii is printed on the label in the pruf>or {'roup rnlmir mid i-. uvsipdoied ill black with the 
code letter and, whro ■ .v-.arv, the tretlf indieuLint; the nature of tho propelkutl . The symbols 
\\vi displayed on Lirgo tli^Liiigukhing labels, oni ii 1 1 Oflch -’Li h ■ iri the box. The talwk liko CnlSt-iLiil 
the hliowitlg information ; — 

Thu number ..if rounds. 

Nonmui-lature, 

Method of packing, 

Dal', uiiil iiis|h’. Lion mark (tor new 1.ypr Imvis. 

A small distinguishing label is also affixed at each end of (tin bi>K. Oil tlivUe are printed the symbol 
unit (ocepc ball ul ■> signal) rite charseterit-i ii. niutif, i.t , tracer arrnnur-j:i>. r?-iin;, .-le r 

SOQ. To lacilitafi: identification in the iri.uk of n^klitmch charger packed sinniisiiitiirii Liijil of 
(UWS-iiL aitnmiuLfion packed in other than tin- nurmnl method [e.g .ball and tracer belted together) 
raised metal letters are affixed to ttie end n| AS. A. boxes sn |wicked. 

The identification letters will be : — 

CC , , charger parked. 

X .,. any other UttUsUa] packing-. 

This Will be additional tn the method at present in forcLT f-nr idontlfyirg ammtttiition in the dark 

i.c, :— 

Belt packed — A ' V alibied wtxid piece at each end. 

Carton pricked Orte liaLLcn at tiarli end. 

Bandolier packed — No battens Ut i'|ii.], 


CH. XX 11 —SECTION 3- — PACKAGES FOR THE TRANSPORT OF AMMUNITION 
[WHICH ARE NUT STOWED lA THE SHU’) 

BOX, AMMUNITION, Q.K, 4-IKCH, MARK XVI : * GUNS. 

Ammunition Ftoj; C.222. Plate tfS. 

Hbl, Ihis hnx bolds two rounds u( 4HDCh. ( Murk XVI* fixed mnmuntriom. It is of Atotit AEld 
ennsis-.s of twp halves ill which cradles io support the rounds Jire secured. It lbs jemted longitudinatty 
and ttn; joint is made by a rubber gasket. Ttu 1 package is smured hy three wing nnts r the centre mil 
being drilled and waled by a Wire seal. The wire th Threaded through the hole in the email bracket 













LABELS 


Nr SIU 


GROUP I 


On bUN KjLlhp* Ci-flap IK. h. M.E.R Apl 


Nr BIT 
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rind rbe wing jmjI jtrtd ilk ends of the wire are Wided with . te:-d el -:■■■. wind is InipLwwd with Uu 1 
SWMi Mor.ogram of the N rival Aitunmebt 1 j r| h- i whrl. ■ «I■ ■ I l«< Two wooden packing 

pieces are fitted, one ftt each end of Lb e box, Tlu: packing pieces ensure that the tapes of cartridge 
clips are tio-l caught in flu 1 joint of the box and the clips pulled «11. Parking pieces ntust always in; 
h']*: in place during handling and transport and tin* tape tucker) rjmvi. be font 1 dosing the package, 

Tv Open, 

S02. T( prevent damage to the parking pin vs tin package should be opened as follows ;— 

Slack Iwek and remove the three wing Hut*. Key, Box, Ahnihunition, Xo r U, should he used if 
ihniow the lid by lifting both handles simultaneously ; lifting one handle only will spliL 
tin- packing pit-era. Remove the packing pii-ces and the rounds and then iepEaco Hie packing pieces 
in the box. 

Tv ( /(W. 

the rounds in the . radio. Fit tin- packing pi. tvs in place. making sun- i li.it the tap ••= 
on the clips are well lucked down. ! r ii tlie hd id the (six ifld miikw dfswn evenly on eadi wing nut. 
Key. TinAmmuinilMi Nn T rimiM Ih used so. rim-.snr v, 

Ammunition Rox C.29C. 

80®. Thifl box hold* two rounds of © V. drim-h, Murk XVI*, fixed ammunition. It is of slrel, nnd 
i," nf similar >1 1 n] m- to ih- C.22X, which il - iipcr-.-dcv. 

The lid in lit t hi- end flnd is seemed by four bolt* ; tbeKs arc tightened hr released by a ""high 
speed," or brad? Lype spanner. 

Container, Ammunition, (J.F.. 4.1>rindi Cun, C-217, f*teic US. 

B04. This t'.oii taint* I hold*. i ml m J.% Incli fixed a mm unit ion, El ■ of rolled paper .utid rt-. 

lid i-: secured by u webbing Juuuc*- and ijiiidc release buckle ; sealing cyclc-ts an provided in Un¬ 
buckle and securing straps. The container is sealed fey a wire threaded through Urn eyelets and secured 
by a lead dbe. 

Containers, Cartridge, O.F. r 5.25-iiicli Gun, C,227. Mate MS, 

4.7-inch Mark XI Gw. C.228. 

4,5- inch Ctra, C.27H, 

80S, These cdtttaiijers raeh bold rinr cartridge of Q.F, separate arum uni l ion, They are ofmhed 
pn]>rr ml are similar in design m the eomtuirn-i i ,217. 


HI. XXI1 SECTION 4.—I.ABTT.S. 

fflft, Al: packers containing Oovernmujit explosives heve A Station label or lead sim! and a 
combined Group and Gtjwrmncnl Expltwiv* label. Usually they ha v< ;i\so a Conie-uis label affixed 
to them. 

Station LntkL PifigMtn S, 

W* 17- This) white linen label has two parallel black -tripes with lbe Station monogram between 
them. Two ol these lalwils nr:- placed on each package by the packing or repacking station u> 
indicate where the package wab brak'd. The 1. Ms are affixed m cover the Joint between the lid and 
the body, mer a hasp or the knot of the netting t*pw; sn long as both labels ire intact the con»ent>. 
may be accepted as tmnvrr 

Croup and Government Explosive Label. Diagrams 1 2 and H, 

_ auw. TIjo *lbt of packtigun used for the public omVAygtKi of explosive* k limited by the Hoard 
of Trade, bit the limitations do iml Apply In jKickagfts ouiiuunitjjf Government Ammunition Store*. 
The-.,- packages have Group and Gcvermuiuit Expbrivc labels to itidtaatn fh.it they con Lain Govern¬ 
ment explo&w* oj Hu Comp number specified in N.M. & E.'li's. The Gruiuj -number is fej the certn. 1 
ot the label 

Sometimes Group Stowage ashore and afloat are not uEentiail, and in this event a Composite 
tuftpl is iffl *fid i (Disgrawi ) , The ex pk.ni ve \s c I n i ted J i j: &-\ier u| [nirpnsi'rt mnji?r U n ■ Gnu up mj m Iht 
which hirms the minrorstur and for the 4 p«:iaJ purpose of stowage hi H.M. Sliiju untkr Ihv ciomp 
number which forms rite di'inmninMur, 

Contents Laln?t. Dvtgretm 4. 

800. A CunU'iUw tlfeit is ttMxed to Q.F. Cartridge run! Aitmiuniliuji lm\--. ami ! ui -\ \.-.v kin-us 
containing stores fllled with explosive giving lull particulars of tic conteots. It in put in the must 
convenient pkte.r Far reading, stowage avboii: and afloat being taken into consideration. 


SIO-Sl t 
































CHAPTER XXIII 


AMMUNITION EMBARKATION AND SUPPLY 

EMBARKATION OF AMMUNITION. 

WlTtuiiilim is ,re a ml- embarked 1i ■ . light-ra Imr u . vet yin conditions embarkation m.y 
cm: earned dill with the ship alongside a jetty. 

Embarkation involves j— 

(1) Lifting tin' urnmnniiinri on hoard and 

(2) Striking it down to magazines shell rooms. 

Hoisting inboard is usually hy n.ti imomiutlpn Jr 1 rneb or a enrriw derrick. Airrmft 

crane? are Also used for hoisting in tin- smaller packages. In small ships, shell may be embarked 
through siil'- scuttles and packages embarked throiigli wrindifo -hut-:?, 

Hoisting Inboard. 

frOfi. Arrangements tor hoisting inboard includi: 

i.'j Screw-grabs for shell above e-inch calibre. 

M Scale-boards for shell of S-inch calibre and under and for Q.F. ammunition in con¬ 
tainers. Seale, board* are wooden trays slung from tin? four comers by wire ropes led 
Co a central ring. Various siMS are used accordfnp ru Che maximum load n'lik-h nan bo 
lifted by the derrick or crane 

■:.ti ; Special siinga of various kinds for cordite caw* ami for the larger boxes. 

(A'} Steel cargo nets for tlte sulidler package. 

I-; Webbing Hlr;ap? or two-legged sling? fnr pom-pom ami similar boxes. 

A^ rc, r the ammunition has been placed on deck it is struck down a line of hatches to the magazines 
or shell rooms. An additional operation may hi: nectary, for example, boxed 6 V. ammunition to 
ho stomal in lafttlr rack* must first be imboxud. 

Main armament Ammunition fnr capital ships reunites special arrangements for striking down. 
Shell or cordite c&sbs, are lowered inbeord and placed on a transporting trolley or on a " perambu¬ 
lator which is wheeled along the deck to the embarking hatch. The perambulator is placed over the 
open hatch and Liu: shdj or the cordite case lifted by a fixed davit - rhe perambulator is removed 
and the shell or the cordite case is struck down 

tU7, Arrangements tor striking: down include :— 

l'j Screw grabs for horizontal handling of 15-inch shell in older battkships, 

(“0 SlK-legged slings for 15 inch cordite cases in older battleships. 

( |J 0 Eohibinrd dings and screw grabs for maiti armament shell find cordite in jWw«., 
A'i'Jjecv and Eater batiJesMpsi, 

(f'r;i Mechanical endless chain ur wire hoist? in reverse and operated by hand. 

(a) Various types of slings,. bagg or strops fur other ammunition rounds or boxes. 

(hiJ Carriers, hand, for -1.7-inch ishelL 

Cruets " or carric i ■■. ammunition. riuadniple, and quadruple shell bn re (5rr p a , lt . ft2gj, 
[wj'O Carriers, am munition, single or rli able. (5>f purA 836.} 

81b. Typical ammunitioning arrangements, e.g., for a modem cruiser of the Fiji Pass are as 
follows;— 

Six-inch shell arc hoisted inboard by ammunition derricks and Struck down in bags by whip 
and puwer bollard through a run of hatches direct to shell room. Cordite casts are hoisted Inboard 
and struck down in slings in □ similar manner. 

i'i^i'd ammunition fort?*. ■) inch guns is hoisted in by the aircraft crane and struck down by means 
ol the endless chain hoists (made reversible lor this purpose) or in rmets through kildu-s by whip 
and power bollard. r 

Boxes of pom-pom and small arms ammunition are hoisUd in with the ammunition derrick and 
struck down by power or hand-operated whips through hatches and scuttles to the magazii:. ■ 

AMMUNITION SUPPLY. 

HlH, 3 he supply route from magazine or shell room to the pun is usually brok' n and transport 
i? in one or more vlages in ;i horizontal or vertical direction. 

\fwn$ vf Jtvrhimtgl transport include :— 

Trolleys or bonwi. 

Overhead niL-:. fitted with travelling grabs which may ;n moved by harttl ur by ]xowit. 
Conveyors, bond or power opera red 
Hand-through ■^-ii tiles 
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Tfetffl-S :>j vertical Sransp&rl i j ih/LllcIi- .— 

HaJitl-lupd atuJ VH.ugh.iUL ctmi.ua, r.e., -icuply ndicn d <:1 1 i S', i .-. paasTttg: through the decks lip 
ivlucli the ajiimuriiT3'>» :. pu Died hy hojjrl. I .r I & uLtli it:-: L iunmuiiiiion p^wri i'rp.'0>-1 vJ 

hand-ups are used. 

Whips. Ammunition mav bci hoisti l through h:i- 't ir.i p- *.l.-="kf fit her hv hand • r hv m illil 
fil an electric bollard. 

Hoists forming part of rh^- g^ni mounting. 

I1tii!]«'sh wire fioisis. 

Endless chain heists. 

Endless whips. 

82b. In capital ships overhead rui.Es are lilted in the shell rooms for conveying main armamenl 
shell from the bin:» to the hoist in hydraulically operated grub-. S pci ill facilities are also provided 
for conveying cordite charges Lu Lhe hi tit tte. In King Georg? V and Ndson classes inclined chutes. 

with shapin'] svihudeMi roElvj'- sis*- fit Led, and Lu ^.1 inr-in hiiztibelft and iioytil •imweign Ghwcfra ipecj.ii trolley:? 
cam r four charges. 

821. Arnmimitiim for Q r F, guns -l-irich, arid 4.5-irivh. and ft r -I 7-ilich puns other than those ... 
turrets is supplied direct from the magazine to lh deck below rlv :pir; or to a compartment on the 
gun deck. The rounds are transferred from the top ol the hoist by way of 11 hand-ups ” and " shell 
chutes " to the gun deck aild into I lie ready UK kickers, 

822. In small ships where ammunition has onlv a short joumev to the gun di ck, an endless whip 
is fitted which extends from lhe dock of the magazine to the deck head at the top of the hoist- The 
whip has two hooks arranged so that one travels up when the ether Is on its Wav down ; two rounds 
Hi * tins'; cfexi b- hoi si til suing either bags i>r 'irigl -.■nri i. r.'s 

828. Difficulty in arranging a rapid supply of ammunition to close-range armament may ariws 
through : 

■pi InoonvieniEnt location of the magazines in relation to tin- guns. In allocating space 
such items .a main machinery and main and secondary armament ammunition toko 
precedence. 

(ti; The necessity for stowing more than one type ot ammunition cn the same magririnc, 

(i'liji Ammuiiilion being packed in boxes. Boxes most be hoisted singly by whip (usually 
worked by an electric bollard). 

To averijame this delay a proportion >'f ammunition is snowed unboxed ill Ready-Use Lockers 
and in boxes in Ready-Uac Magazines and/or Magazine Lockers. {P&r&fi. 887 868.] 

824, Alternative supply arrangements- vary' according: to tic ship and to the restrictions imposed 
by considerations of weight and means of operation. In largo .d.ip-. where the primary method of 
supply is by power, the secondary supply arrangements ar:- through a line of hatches using a sing!.- 
whip with bags nr carriers hoisted by' a bollard hoist (where possible) or by hand, In -.mail ships the 
secondary supply arrangements are often the main route of suppy for pom-pom and other ammunition 
fur dose range weapons. 

AMMUNITION SUPPLY APPLIANCES. 

823. Various oppUattces and devices an* used for the supply find safe transport of ammunition 
from magazines and shell rooms tn gun positions. A list of the principal devices is set ont below with 
brief remarks on 11 1 purpose for which thev are used. Tlie appliances usi.-d In supply guns mounted 
in Lujtl-Is are not included as detailed descriptions of these [ire given in the various gun mounting 
handbooks. 
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I ?i -i Kir i m* 


l : 'l lijObk: rH.?K WlllLM I -I I' 


Powor operated :— 

Dredger hoist 

nimili hoists !ri.C- 
JniifftA .l 11 -1 Fnd- 
lfrsS ‘wire hoists 
Motoi bollaj-d hoist 
(double or r-ineh- 
drum) 


Mechanical hand-up 
M-i-hanirri] njnri vor 


Hi 'fiionlahy pie - d buekuUaUadiiMl 
tn motor driven endless chains 
VnnnmiTion hnjstorl vertically by 
J Kraus, attached to motor- 
driven endives chains 
Single ivMp with— 

If';. Shell til cartridge bay-’ 

{&) Carrier^ ammiitutioh, single, 
double and qnadnipJo 

i 1 .irnitu, fhjsllj bond. on.-| rar- 
riers, shell, quadruple 

..I Slinks iha I umiI .Lmmumtionl 

Chuti with motor-driven sprocket 
wt i ■ ‘Cl a r i d lull Aj lgF -of cl iu tc 4o 
approx. 

J1 1 iri?.iinr, tI rhun wirfL motor-dr.ven 
holt 


Hoisting B.L. la-inch ^1 ■■ ■ 11 and cordite 

I i n Clarkson'!! cases) 

Hoisting Q,K. fixed ammunition, Q. V. 
cart ridges (separate), Q.F, >,7-inch 
shell 

Various, including tin- fallowing : 

J3.L. and Q.F. shell and Cartridges 
O.h" fist'd ammunition 

n.l-. '2-pdr. and 5. A. ammunition 

in boj«?s 


Supplying Q-F. -I. fi-ire li fim-d ammu¬ 
nition 

Fur transporting Q.F. I inch w l.rt- 

ineh ammunit ion 


I lantl u|N£ry.tttd ; — 

Hand-up chutes 


Ehir.rl convey nr 


Ammunition hand 

up 

Vaiiyhan chute 


Carrier haiid-up ... 

Endless whip 

Hand up platforms 

Hand-down. 

M illi ■]•'-• r! up-; 


Han d-through :-up- 

p]y sc ut tlei 


i"hnte with cam and hand winked 
wire haul up. fitted hi tween d< i k>. 
Angh of chan 4$ apprmi. 

i.'liutc, getiertiElv |irl&bli■, littidat a 
convenient inclination determined 
by the maximum supply height 
and minim.. . ry In ighr j* r- 

ruiKiiahli' 

< hut..' titled between deck:.-; Rounds 
irt- pushed up by hand. Angle of 
chui'- 45 s (approx.) 

Chute and hand Worked pulley. 
Anpli '.'f chutf lo 11 (approx,) 


11 :i with :l carrier ill me end and n 

Uul .. weight i L I tn■ uther 

Fndle-:-. whip w iM I i oks aitiu ted, 
and iirii.i ■.. :■• at top and bottom of 
hi list (diamrlcr of sheave, 7 inches': 

Built-up if hanging platforms, 
usually fitted with back rest and 
body belt lor the safety ot the 
operator in n sfitwny 

Sloping chut 11 with spring buffer :ir 
She- lower end 

H "ij.n I Eliilf plan - or gmi(flaps! 
nl ted with return spring!!, Ustally 
ft toggle nr lead bull on the whip 
opens th finps : when the iunma- 
nilii n which r- bring bcuslrd has 
fi l'i! through, the springs close 
•i fiaj.Kj-. At i ,idie im.v.I' 

(or pinning the flaps in tl ■■ open 
posltiun 

Shuttered opening® in bulkhemd 
tliTT-ugh which amniunftioTi is 
passed and placed oil :t tray (when: 
fitted) on the receiving side 


Supplying Q.F -1 7 inch stu-tl to gun 
phsrdoDS. Not considered prae- 
ticahle for n weight heavier than 
62 lbs. 

For supplying 4.5-inch anununitiun to 
gun casemates in positions where a 
fixed mechanical eonvvvcu would 
he unsuitable 

Supplying' Q.F, 4-imr-h 6xrd ammo¬ 
nite hi Fuitablo tor deck heights of 

7-9 ft. 

Supplying Q.F. fixed ammunition.. In 
-Mine cu* ■■ the- chute has been 
ada.pt ed b-r use in hoiatinig Q 1 ■ 

2pdr ornrnUTiLlion in bos oh 

Hoisting Q. I’ 4-im h or 4.o-iTirtL tix'vl 
.immunitiarj from n lower to an 
Upper rnaga/in 

MiLiahl- !■.■: hoisting slieU ;ir.< 1 can- 
ridgi s in ; lags ’:n a round ■ if Q, I 1 ', 
tinted amnnmitiou in a rruTi-r.ani- 
mmiition, single 

I i t positions when; wing h ri ¬ 
ff trie Led space it wouEd opt be 
possible tfi Jit a i.hute Mud up 

For supplying a mm million from an 
upper to a Inwrr mitgaEinc nr fflicll- 
rnom 

Fitted in ammunition FrLmk:i where 

lln-ru is pQS.'sii>illt\ d ... fall* 

i rig down 1 he t rvmk wEten unh ooking. 
liny iffr nol liMrd wtier Q.F 
nirTridges or Inr.orl Mhidl an.: hoi.-dHl 
unless provision is made to prevent 
iIn at.11 ■- ' '.uiiiL- Into ..'utiict i'-llIi 
and Jamagiri^, the iinmmil'tioil 

Fitti : I ■■'l "i-necessary through bulk 

hr id-- iii r-hullii- nnrE duck hoLLHi^ 
I-i frn'i pnsi+ions in drstroyi-rsi 
and sLijnj"-. Used also in -om,.' 
rna^uitfieff Where u '■ulU'j-ud d:■. *■-i ■ 
the itau^n^iuen inti, tVp'u separate 
.. iiriip. rtrrH nls 


A iff— ii: When ■ xpy>nL Lo tin weather, L-oaminga and watertight covers are lit Ltd Ln tin- 
openings in the deck tbrough which chutes are worked. The covers should be so fitted that they ccm 
be plaoed in position»if requirod, whik ih chim , ringed. 

iu') In general, the elites a:- portable and suitabl stowagr ::- ru be provided for ftiein 
when unrigged. 
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CAEUUICNS, AMMUNITION AND SHELL, 

Carriers,. Ammunition. 

S2(5. The designs in general service hold the following quantities of amintinition:— 

Single type —One round of fixed ammunition. 

Bauble types —Two rounds of fixed anummitton. 

Qttadntpic types —(j) Four rounds uf fixed iLmuiuluCioii. 
i|fi) Four Q.T. cartridges.. 

(illi Twn Q.F. cartridges mid twu projectiles, 

Lite rjnadrapF- type iscomnmulv known us an amnmriLtion cruet/’ TJi' doubfe and quadruple 
types have fittings for guide and hoisting wires and arrangements for rt-L-ainLn« the ammunition. Thu 
ortrLiigo-. rest on ruhlMT tcie3k. 

S27. ['here are three fltsugns of quadruple carrier [or fixed ammunition and eartridgis r 

ff) The ' {tt(‘WtfH$ " type r Rciuud.5 arc loaded into and removed from eitlier side., Tills 
design can net con vim iucitly be used where space is. restricted on one or two sides and is 
thi.-p-'tori' being superseded, 

(«') The ' ' type : Rounds are loaded is.in and unloaded from -.nv. side only, 

(lYij Ch* ' simight-lktoiiph type : Rounds-ire loaded into arid unlo-id-d ir-.rnn eirL- r one 
or twr> sirlciH. 

The guide wires of (it) stud (Hi) may he so arranged that the carrier in transit revolves through an 
angle up to a maximum u f»:T in order that th - rounds :n iy h * mloarfud where required if restriction 
of space will not permit the orthodox arr.tngem-.'mt. Hi-: lioubh and quadruple currier* lv hoisted 
hv a whip and bollard and the hoist is usually trunked up. 

Carriers, Shell, 

R28, Two designs of curriers have hcvu introduced into Lhi.: service l - 

(I: Carriers, Shell, lift'd. S'fef, lorQ.F,, 4.7-int:b and Q.F., 4.S-inch (separate loading) guns. 
Hie carriei consists of a tapered alee] ring with a wire handle : the handle is f‘cured 
to rh* ring by u handle dip. The carrier ir used in place ■■! a lxig or strop tor booking 
to tin hoist whip or to a Carrier. NMI, Quadruple, VVirh the exception of ships liLiud 
with mdlcss chain hoists the carriers arc on the shell in stowage, thus avoiding the u?e. 
of rope grommets. 

(2) Carriers, Shell, Quadruple, Q.F.. 4.7-inch, Marks IX-IX*, XII and XU* guns. 

The tarrier consists of a cross bar, with an eyebolt tor lifting, fitted with guicU tubes 
ill each end on th'- nndiT side an- four honks for huiating projex'lilt ■ in *’ irr ith, Shull, 
Hand. The carrier b hnisbrd on guide wines by a whip and hoEland and i&9 hoist is 
usually trunked up. 

Bauds, Lifting, B.L., 6-inch Projectiles. 

fs2S, Thfe 1 arv similar Lit Carriers, Slli i|, I land. They nr. -.oppli vi tc ships mounting ELL., li-iucli. 
Hark XXin guii-S (except thos-r fitted with sliding shell Stowage) for removing projectile? from the 
upper tiers of the shott bay.:.. 


K 
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MAGAZINES AND SHELL ROOMS 

general remarks. 

NUS. Explosives sanied in H.M Skips are classified in;u Group- according Lu their general 
Characteristics. A Greup is irk-ntifietl by a number and lias Us own particular cn-ndilioru uf ilorago, 

in Magazine. She.t Room, Weather Deck, etc. Where possible, each Group is lu be stowed in a 
separate comp-irtment, and if lips accommodation is not available t h-- Groups muU U- -1 owed in 
accordance \vi!li the regulations in. N.Nt. & Lc R, 

Magazines and Shell Rooms in H.M. Ships are givt.:j] lli'' rrsaxirn 11 m immunity against penci rition 
by shell and bombs by siting tbe compartments Ldow thn waterline where practicable and. as low as 
possible in the ship, and by armour prc-rortEnn, 

836. In. additinn, arrangements are required 

(f) To prevent flash fn-m shell nr bomb* ft aching the Magazine. 

IN'; To ppvciit Ike propagation of cordite lire; outside Hie Magazine, fhmnugh the 
train cl ammunition from gun to magazine. 

|ia} To proridt! suitable venting to Magazines and Handing Et» ni¬ 
ff*') To flood the contents of Che Magazine. 

(*■) To spray the contents of the Magazine, 

(Vj) To drench the contents cA turret hoists and Handing Rooms, 

PROTECTION AGAINST FLASH OH PROPAGATION OF CORDITE FIRES. 

8H7. Protection against flash entering .1 Magazine is generally made in trie form of; 

i>') nasJittfiht arrangements in the gunhousC' working chamber anil trunk of limit 
mounl rigs, 

(*0 Regtilatirjng limiting (l) the number of charges in tlto hoists and Waiting positions in 
course of supply, and (ti) the number of cases in the Magazine from which me lids may 
he removed. 

ftti) Handing Rooms for B.I-. ammunition at the bottom cl the trunk or hoiit separated 
fruin the Magazine by flashlight bulkheads. Then' may be an additional Handing 
Room it the top uf the hoist (e^., 6-inch heists in Royal Sovereign Class}. 

I. 1 . In Q.F. Magazines With huisls in (he magazine Hi. delivery end of tin hoist may be 
cither at the deck below the mounting or in a flashlight comparimerit on the gun deck. 
Kudless Chain (E.C) hoists fur Separate Ammunition are flashlight, but those for 
Fixed Ammunition are Hot flashtight. 

Tn some Small ships where consideration of weight precludes the fitting of elaborate flash Ltd] L 
arrjingrni! nts, a.mn urition may he hoisted by whip and i-!ectmui bollard up an open crunk Inun 
MafSiKiJie or Hindi rig Room to the dock below ilif gun deck. 

S38. In powcr-wrrk^l mountings leather aprons pmtwct (he Handing Room franc flR.sk passing 
tlfiwn the gap between the revolving trunk unit ike tilted Structure of the ship. "Hie dwrs through 
which jLirjmunirifjn is loaded into tile Cages af hoists are flashtight and (lash cum enter nnly at the 
moment when the change is passing into (he cage. Access doors, which openl outwards from ihc 
Magazine, are fitted in bulkheads dividing the Magazine from the Handing Room, I'Fvr-sc doors wuuld 
Not prevent the entry jf Hash on the explosion of a charge in the Handing Room and a protective drear 
Of thirl plating (also opening outwafris from the Magazine) is fitted rm tho outer side hjJ the access 
rioar- The protective door is larger than the access door Mid Can bi: opened char uf I In. latter. In 
action the across ;mc| protective doors should be kept rlosecl 

639. Charges are passed from Magazine lu Handing Room through a flashlight scuttle in Hie 
bulkhead G-ncraHy, the arrangement consists of a cylindrical revolving drum fit ted in a fixed rasing ; 
the drum is recessed to take a charge. The fixed casing is fitted into an opening in the bulkhead, tine 
!ipening pf lb. casing facing the Magazine and the other opening facing the Handing Room, 

When the recess in the drum faces the Magazine the charge (including its Container, wrapper or 
1 iarksoTi * cas* 1 , if used} may fie inserted- The drum of thi scullk is turned by hand until the recess 
faces the Handing Room into which (he charge is withdrawn an to a tray, As Ibe drum involves, its 
surface completely doses one opening in the casing before the recessed portion reaches Hie other 
opening. The clcaranoo between the drum and the casing is very small, and the passage ol flesh between 
Handing Room and Magazine is obstructed ill all positions of the drum. 

With flashtight scuttles for charges 6-inch and below the axis of the rotating drum is usually 
vertical J with scuttle* for heavier charges it is usually horizontal, the of targes rolling out im to a fray 
in the Handing Room. Wlv.n the scuttle is not in u-e the wntertighlness of the bulkhead i mainininr-rt 
by fitting a W,T. door over the opening on the Handing Room side. 
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!S 40 In King G/cargt V Class 14-inch cordite clvarges itri- ijosmihI from MagMJJK- to Handing- Foam 
through a lube fitted at each end with flash tight covens, die covers an -r* arranged that unit one 
end ot (he rsihf can fee opened at a time. 

Wliere Ciarbon’s eases a ns used in supply from Magazine to gnn separate return tubes are Hi teed 
down which the cmpLy eases are dropped from, tJie gun docks. Usually r|*.- fall of the eases is broken 
by fitting a canvas : kvv ; which can be triced up. In some .-.hips, fhn return tubes arc led direct into 
Handing RiHims* care being taken to keep the opening some distance loom the Magazine hatch ; a 
scuttle worked by a pedal is [itten] on I hr gun deck and so arranged that U remains closed '.'.li n not 
iictually in use 

Shell runs! foe protected from a direct lilt. foul (here h httli danger ctf their being iguilH by Aadi, 

VENTING ARRANGEMENTS. 

Hit. Ji a certain quant it V of cordite: i.s burned in a dosed compartment. C.g . a Magazine. a rapid 
rise lif pressure result and in consequence Lie fate oF burning is uccrlcmtctl and ihe pr,may 
become so high that scaled cordite cases in the compartment will collapse, their contents become 
ignited and eventually the whole compartment wUJ he blown up. 

Experiments and trials in the venting of Magazines Tun-e been carried out. Valuable iciionUrtlion 
has been obtained From a methodical system of reduced scale venting trials which have been Verified 
by full scale triala. Thr aim of the investigations was to discover a simple method of limiting thi: 
pressure reached iri Magazines by ascertaining the necessary V- nting ar--.-! ami venting pre-i-ur 
The maiii factors affecting the problem are : 

(j"l The quantity of cordite lillran 1, 

■;r j"I The pressure a I which tin; vent operates, 

(j'ji'i The ar«a ul the venting aperture. 

Other factors of lesser importance are I — 

‘i! tV In-ill'I lie 1 v ;il i- into Uv • open air > r into another oonipjn'i-naent, 

(ii‘i The volume of unoccupied space in the compart merit, 
fnfj Tli>- degre*- of exposure of the cordite, 
fn The <126 nt the cordite sticks. 

Formula Fnr Adequate Area, 

<S42, The venting pressure has the most direcl 1 tearing r-n thr maximum prssun rea< lied The 
first requirement for safe venting is a low venting pressure ; this in itself rntiy nut he enough and a 
second 111 : 111 is a sufficiently large an i t vent. A detailed analyst i»‘ the trial data indicates 

that an adequate venting area is given by : 

A = J \\-!a 

where \ i, iln area l viml in si , inn: feet .md VV i- 1h: weight of cordite in pour 'is. A venting .ir n 
*>f thi't jimmiTit nodf-e nc.iial magazine or handing rim condiLLCHiS will prevent the maximum prcsSUrt 
i'xcijcdiug about 35 fn -HI lbs. pur square inch, provided thr vents operate: at about 2S to 30 H- pel' 
square: inch, Magazine structures appear capfiblc of withstanding this pressure mwnenturily withou l 
.i-riijufi injury, but ih«* vents will necessarily reduce the efficiency of the watertight subdivision 

Conclusions from Trials, 

843. The principal lesauns learnt from the trials ware :• — 

u'\ The contents of a Magazine should bi- protected that fragments nr flash catnmt 
penetrate to the Magazine,, 

(a '/) Hie amount of cordite exposed bare should In- kept ru :i minimum. 

(ffij A :-tn injtliim d venting cu?" it required fr’U ?hips not protected us in (?'). 

..-I Venting arrangements should he provided in Magazines and Handing Ei'OJ i. ■ ! ships 
not protected a^ Ml (tj. 

i | Protected charges give a marked degree of addition;-. I safety. 

{W} Venting plates should preferably be ill single units of sufficient size to provide the 
veil ting area required. They should be sited su that the pressure pan not bn deflected 
from them by obstacles, etc. Venting should be through llie roof of the compartment 
wherever possible- 

present Arrangements. 

844. The present position of magazine venting is that since the Introduction of Cordite S.C. 
(ami the increased care in its manufacture, inspection and tests) the risk iff spontaneous ignition tu 
u, point at which iL l.ujconws dangerous is negligible. The arraugemon ts fitted, ate therefor; ini emit • 
primarily, if hot entirely *45 precautions and safeguards under action conditions and are designed 
accordingly. The venting Ot Magazines into Handing Rooms is (SUqoidKtbd wiuug policy, because 
with such "an arrangi incut the exposed cordite in the Handing Rooms will become i^'iih • I and the 
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vents bctwen the Pitiguzuie arid Handing Roufti ru^v fining 0£setl the- preSiLiri' and lludh in the 
Magazine will lx actual)) few wa^d llml ih« Magsssjne is practically certain to iixplodi-. Venting 
fi i»ti ii Wijjamn' unis: ihcretrirr be direct to compartments above and so to the open air. 

Or iliL^r hyjviihe^t; iin following 1h« practice m opera tinn ;— 

Capital Ships. 

WS, Tli quantity of exposed cordite in ih- Wain Armament Magazine in action conditions is 
- a h that ii it bacniru . ignited the rise rjJ preplan? wall to? mure than the existing cordite cHf="s can 
stand unless Lin? tfehttog area is vi'iy large. Even with perfectly (we venting, it is not ^ min that 
• i: i l> ’I ;n. :i y.ii:: v Jl ii. i :■ I Tv. n up Tin provision ■! J-urv. ■■Min*. i * I i m-e ll ■ | ‘-| .■ I 

lii th'- principle U’ providing ihe Mugajsitur with the maximum i>lutectinjn against r-lie-IL bombs, 
qdijueis and bd;, and it La therefore the accepted policy not te vent the Magazines but to position 
Thorn ami provide them with the maximum armour protection. 

I landing; Rooms are in a different category because there is only a limited amount of cordite ir 
them at any time, and venting - can be arranged without prejudice to armour protection. Vent plates 
firv fitted in the roofs ?t Handing liqnms and over to give venting up through the barbette. 

Cruisers 

S-K5. ITie quailtil> oi exposed cordite in 6-inch and H-inch Magazines is cansiderahly leas than 
in a battleship's Main AllnaiEn.-tlL Magazine arid Ihe Lord in. 1 cases Sire relatively stronger, ft has 
Ibe-refoi! 1 ! ■ i n ii"i il possible 1r> arrange for «llirn-n: venting direct 1o the open ait ii :1 k Vhigazin* 
Hutches, and thane. hatches immediately over are secured by only twti dips (s.r., uric c'sli each of the 
sidi-^ tiexr to the hinge) the batch will vent before Ihe pressure becomes explosive and the area is 
sufficient to prevent n dangerous rise oi pressure, even if lii the exptreed cordite bccajin ignited. 
Hatches thus secured and also auflficientiy tight against fla sh from above. Similarly, the manholes 
over Handing Romms should h»v< • inly the clip opposite th- binge engaged 

Destroyers, <tc. 

$47. In small anil lightly DnnstnjrTril vtI h of th-r destroyer typr: the Magazine structure will 
usually disrupt ami vmt 'iwlun- a dangciuua pres sure is reached, In the action stale Lite hatches 
to magazines are in ..some cases necessarily open \ at other times watertightness is cons.dured of 
major import a nee, Furthermore, the Magazines arc sometimes stowed with Fixed Q.F. Ammunition, 
shown by lri;d and war experience to be relatively safe. Thus, in these ships tiu Venting arrangements 
are provided him! wlvn not open frir actesg, passage of ammunition, etc., hatches should be fully 

fjs cured. 

Summary. 

H-18. In-drurnc-uh and requirements for tin- venting of Magazines am now summarised in 
Ihindhuuk t?f Damage •’.■virvi ; these instructions apply to all Magazines 6-inch and below, ncludtng 
Magazines 6-inch and below in Royal S&ctreigti Class. They do not apply to other Capital Ships. 
Th' instructions on that certain doors and hatches may be required to act as writs to Magazines 
Dour* in this category should be partially clipped, Hitlclieii below the deck immediately nbnvc tin 

■ itp ; .. should 1 * poiiinJJh clipped and those, bighei up should be dosed but not clipped. 

Tin hatches in question should be those in the most direct line above Magazines, in partial clipping 
the rwu flips nearest ihe hingt-d side (but not on the bluged side), should be used. 

Jji modern cruisers the Main A mi n merit Magazines communicate direct with t ie turret 

5-tmcturrs. As (here is a sufficient vunl up the turret structures it is unnecessary-to IS(lW the Viagftzint 1 
tiuLctLes in Ihe venting condition urnl they should therefore be fully clipped and JiecnreiJ. 

VJodlliprf lii. kin.i; irrangementH have been inirodnced consiiting of u loch io secure tme of the iwu 
chps which etc " on in the venting stab ; ttus docs not retard venting of thi hatch its* If, 

TO OBTAIN THE MAXIMUM BENEFIT TROM THE VARIOUS SAFETY EEVK'ES 

NOW l-ITTED IN THE MAGAZINES AND HANDING ROOMS OF Jf.M. SHU'S, IT IS ESSEN- 
TIA J. THAT THE QUANTITY OF CORDITE EXPOSED BE KEPT TO THE ABSOLUTE 
MINIMUM 

FLOODING ARRANGEMENTS, 

849. Arrange men Is art fitted to Magazines and Shd! Rooms au that each can be flooded from the 
,refi, lb" E-ybU ttt i-i ngulated by a seacock and a flooding valve, bulb of which muni be opened to 
udmit water to thi £"HO]>ertimiir 

t hi- or more Hooding vrflvn arc ihlrii to nach Magazine and Shell Room. Where this h^cqcI; 
U5fd solely for fliaodmg a group of Magamies and thcil RjO®hs, one flood-valve iruly is required for 
each compurfment jn ih-f: group, and is fitted to the flooding branch close to the compartment. If tbc- 
hnudw-hi I-! working ill sencock and Ihe handwheel working th* ftuoding valve can be operated from 
the fji me position Ml ore kept closed until required. Alternatively, il the handwheels are some 
distance apart the seacock is open-. I br-Fone lh«- -hip goes into action, V’llu re the seacock is used ft»r 
ntfUT | urpi': ;i> additimal vftlVoS urQ fitted tu isolate each group of flooding bronchus from the seni nek. 

Recent policy ffir new con&trtiction omits direct flooding to Small Arms, Pyrotechnic, F'cm Pom. 
5uh-t’aJibre rtjid snialliT magazines, rellaiKe b placed solely on Urn spi'ayijjg aii'angemetkts. referred 
frj ii para. H58. 
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CH, XXIV, 


Gearing for Operation of Flooding System. 

850. Scatwcks find HoodEnfj vaHca are worked hy mrl gi>atfniy Jn -ml various operating positions, 
r i[jii. r policy i ch coruitrurtion provided those positions : — 

(if I In the Handing Room ur whuro there was no Handing Room ihu oursidn entrance of 
tin- Magazine, 

i»! In Ihu flooding cabinet or flooding locker i position - imy of access and, if 31 - <--iifsl. 
with, protection. 

l/oj An intermediate position, 

Typical arrangements are shown tit Plait 37 {King George V Class) and Platt 36 (H.M.S, Newcastle). 

S5T Thr pniK^rtf policy is to !)L Degearing under protection whenever possible and ir ■ various 
operating positions ue L— 

fij In the Handing Room. 

{«) Above lEic Magazine and under protection. 

ftft) In a position separated from tins Magazine In a lore and aft. direction and In 4 different 
W.T division of thr? ship. 

Typical arraEVgcmctiCs are shown lit Piatt 36 {Fiji Gass). It will bo s*^n frorri the plate tliat, 
contrary to normal practice, tHu Shell Rooms are. flooded from the hr*: mum ; this because they 
iin situated above ihe waterline and therefore cannot be flooded inn 11 the sea. 

tnder normal conditions Ihe handwheels at the: upper positions are (jirioed ami rh- coupling 
la the tower position kept canneated and locked to the shaft. In action the upper position is to be 
unpinned and the Lock at Ibu lower position removed; the cotter, however, is not to be withdrawn, 
but the pin provided m to be inserted in place-of the luck to prevent liie cotter working out. Flooding 
i an then be effected from either position. The upper rod gearing can be instantly uncoupled if tins 
is found necessary through damage or ocher causes, but unlil rhn nm'.ssity alters it should remain 
in 

852. let Mime older ship;- instead of the norma] handwheel it the upper position a deck plate is 

fitted at which the gear nod terminates in a squared head for operation by a laTge T spanner, This 
arrangement is now obsolescent and i:-;. only retained where it would lie inconvenient to incorporate 
the up-to-flatc aTmngi.trn.en.ts. t 

The fucking arrangements of the system are designed to guard against mistakes. Lengths of 
shafting can hu disconnected elsewhere by removing tapered pins. The flooding valves ran du n bn 
operated by an\ forth uf pip- wrench that would grip t]i* lower part id th* n ;L gear. 

An automatic air escape valve is fitted to the crown of each Magazine and Shell Hoom to .dlow 
the air to escape W'hen flooding. A pipe te lert in mi this- valve hi a position well above the wai< rliile. 
Will'll- tl 1 :■ height nf the waterline above the compartment is insufficient to operate the ur escape 
valve u simple exhaust pi pi* ss led (o Hie ypt-n. 

An adapter [= rupplii:d for flooding when m dry dock. It is fitted cxEcrnatty to tho and 

connected to the shore water mains by hysr-K ; the valves for flooding an worked as though the ship 
was afloat. 

Suction Pumps are HOW fitted generally to Magazines and Shell Rooms. In some older 3 hips only 
shall Rooms are su Lifted and Magazines, it flooded, mnu lie cleared of water by means of portable 
pumps, 

SPRAY INC ARRANGEMENTS. 

853. ^rraiigemeuts an fitted in the Magazines 03 a]J Capital Shi]*-; and Cruiseis fur BpLuyjjJg Lhc 
ammunition stowage with water. Supply is from the Are main service directly over the jLigazfuj:: 
and ^ inrh | lOfiJuul of tin Flooding System. Shell Rooms have nu spraying arrangements. 

A screw-down vulve (h«.:g«l ” opwj ") ts titled ill -each branch pipe ttear to Lite fltts main. A jgee&wi 
valve culled 4 " 'spraying valve- " is fitted iq rhe branch near tn or inside the Magazito:-. Each valve 
is (grated by rod gear and handwheel- A mud bo* is filled in fhe branch on tiie fire main service 
side of the spraying valve, I aside the Magasino perforated copper pipes with l>i;:uv. Jj-. -> and s]*rjjikkr.s 
H.3X- armig.iJ r f.:r ijn- touts a:id tops of all ca^-s u;, Ispniy. ■ I. A lead is <lWi arransi^l l" 1 |n- 
cotthte scuttle for jfirayinug a irfiaige m the scuttle and for this purpose a sprinkler is fitted ou uach 
si 1 Li; 1 -S Hit- Ij-ckJiead se^narahKig Min^arjne *nd Htiidiog Itixm. 

Sprinklers may b<- dc-tjjched for cleaniug. A drain hole with a Savcall is iittrM at tin-: InwList ]>.ii::L 
rrf the spniy pipe feetwtvn LluC- spraying valve vsd ttw? sprinklcr.-i for llu: purpose o i detecting leakage 
iti Lite valve. 

To provide a ready supply of water in a Magazine a branch is led off t^ie Spraying Service above 
the spraying valve. It is controlled by a screw-down valve in the Magazine and is fitted to take a tne& 

... ixLjO priviJ^a a fur tfjr -.t,-- ut-f m a- far ill (h> 'pT-'ying v;i,Jv . 
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CH. XXtV—SECTION 2. 

Gearing For Operation of Spraying SyRtem. 

*6-1. Spraying valves in! operated by red gearing from any ui the following positions : — 

(j'i An uj>ix*!' pasitian, usually the flooding cabinet or locker, 
ijfj'j A position jLLRt outside list' entfaace to the Magazine and close to the v^ilve, 

(j'f'i'J In the Magazine. 

I'rvsMj fxilicv is to provide an operaliug pnriR.it.ion for each spraying valve separated from the 
’iLoj.i..-.. :r in a tore and aft direction and in a. different WX divisioil of the <hip, 

I ypical arrangeiilei3t& for existing ships? are shtiwU In Fftlif $7 [King fentjgc V i 1 , l ? s ; arid I'lWr 36 
(for H.M.5, jV^cssfif 1 }, Modified arrangements fitted in more recent drips in accordance with war 
i■ y,|:■ lii m i an: shown hi P.'iifc? 3S CiassJ. 

The valve wheel ill the cabinet is locked by a pin ; the rod gear can he disconnected Only 111 the 
Magazine or Handlin’ Room. When 111 ■ locking pin U in place the valve car: be ■ perilled «nly by 
llllidcting ■ nd entering tli.* cabLr if Magazine or Handing Room, 1:1 action the rnbini-: is unlocked 
and the pin removed so that the spraying gear can Ik operated from any position. The couplings- ip 
the Magamn.: omd Handing Room {whore fitted) allow the valve to be opened from these positions if 
damage 1 to the upper position has Jammed the gear. This amLtkgement also allows personnel ill lI t.- 
Magazine or Handing Room to disconnect the upper rod gear and close the spraying valve should st 
have been opened from the outside by mistake or unnecessarily. 

The spraying system is partly above armour protection and may therefore be put out of action, 
hi some ships ari, upper ami a lower tire main nw fitted, the lower main being below aitnotir. Spraying 
cannot be earned out direct from, the sea because .Magazines, as a rule, are not sited far enongL below 
rhi< watt:Him- to allow of i sulhrirmt pressure: ot water, 

Whtli ill Urv dock ahv&c is cwmwlMl from the fhip's ftm mam to a short main tor sprayi^- 

DRENCHtNG ARRANGEMENTS. 

f!5S. A ilr-. netting syslem is fitted ti> (IrsftJ with the- drenching -:il exposed charges in the working 
chareher and Handing Rcom- Drenching is supplied From the pressure main in H-inch and lSdttch 
ships which u-e water as, the pressure medium. Ships with nil as the pressure medium have a special 
tend Oil [hr fin: main. 


fH, XXIV- SECT [OK 2 k —MAGAZINE STOWAGE 
MAGAZINE STOWAGE. 

ftfifi. The following arc the methods of stowing ammunition in Magazines ;— 

Cylindrical metal magazine cases arc stacked in tiers, and arranged so that the strengthening 
hands of the uppc-r cases rent on the- bands of those below. Cases are stowed at an angle of approxi¬ 
mately 5“ to the deck, bring inclined, downwards towards the gangway ti> facilitate the removal of 
charges. Horizontal movement is prevented by “ waved bfiltfflia" ivhich are secured above each 
ac-corri tier OF casts. There battens are metal strips and fit hetwwn the strengthening bands of the 
adjacent lions ot cases Plait 3tf r.huws stowage le liem lie 14-inch MagucblM nf King Ceorge I Uoss. 

y [■', Stowage may b* aitmsgod in Iiests consisting of cylindrical containers known as ' bottle 
rcioli/" which are built into a specially crmsiructL-d feted framework. (Plate 3B\ No battens aiv 
retj uired with bottle rack stowage as a special clip Is fitted which jesses against the bare of the. 
cartridge care and retains it in the rack ; the dip is Easily moved by special tools-when extracting the 
cartridge or round from ihe container. An improved design of spring-loaded retaining clip is now 
being fitted. 

Where free access to all racks is. noi possible, “ rolling stowage ‘" may be fitted. This term ot 
stowage consists of bottle racks built in a frame mounted on rollers anil filled with a -.readying roller 
at the top j the frames occupy approximately half the gangway Space. When the rounds have been 
r moved J joiq Ihe tennis and from the fixed bottle racks riot blocked by the frames, the empty frames 
may be moved to give access to the remaining bottle racks. 

g&7, With bulk stowage, Le„ ammunition in cases ami boxes, vertical wooden battens are fitted 
;j£ tluc front, aide and rear to prevent movement. The trout and ride battens are portable but the roar 
oeiul= are fixed. The tops of (tie battens are secui ed by keep-pins, spring clips or other approved means, 
Plate 38. 

With cases and braes which remain stowed while the ammunition is withdrawn,, e-g. r Cartridges, 
E.L, and some Q.F, ammunition. portable battens are fitted ut the junction of the cases so that the 
lids may be readily accessible. 

For other stowage tt.e front battens are fitted at the middle of cadi tier of boxes so ttnL only 
□lie tier Or row of boxes a freed si a time. When this method is applied to high stowages of small 
boxes it has the disadvantage that ill heavy weather lie portable battens may require sharing in 
place, and when removed may expose a dangerously high tier ; in these cirCUIHStaTlceg an arrangement 
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□I fixed vertical front battens and portable horizontal battens are provided. These vertical battens 
frunde of channel ui T-bar) divide the Stowage into bays. boxes in width. The removal t.J a 
horizontal batku frnv frwn or four Ikws according Lo the depth of the stowage. 

The stowage fitted in any magazine is not to be altered, without special authority. 


SHELL ROOM STOWAGE. 

858. Generally, shell are slowed horizontally in bins. 

The driving bands of shell are normally protected by nope grommets. These are removed just 
l„H,uv 111* shell is paswd np In the gun. Witt the exception of ships fitted with Endless Chain hoists, 
Carriers. Shell,. Hand, Steel are used in the place of rope grommets on hell for some murks of y.r. 
4,7-inch guns. 

A special form of stowage known us " sliding shell stowage." wus fi.lt-! d in the 5.25 inch and, ,6-mrh 
Shell Rrmms of tome recent cruisers and in this shell in stowed vertically in iray* in three The 
midlife Lray is lunloaded first and when cleared Lite upper troy is lowered ; finally the lower tray is 
raised to provide easier handling of the shell. Sea experience lias exposed certain disadvantages m 
11 ,is type of stowage and. it has been abandoned in the latest construction in favour of the normal 
bm stowage. 


CH. XXIV—SECTION X —VENTILATING 

MAGAZINES. 

Arrangements arc provided for renewing the air Lit Magazines and the regulations for 
ventilating are set out in N.M. & E.R, 

Till: ur-TiiaJ arrange me nt is a Supply trunk (fitted, with all electric fan} anil an Exhaust trunk. 
Formerly, oouliug airangerncnts were also fitted in Magazines of Capital Ships and Cruisers. Since 
the introduction of the modern propellant it has become unnecessary to cool charges; except those 
[]J a " hot " Magazine a Magazine adjacent to a hot compartment such a* a machinery space). 

Bare charges of Curdiie S,C. have a tendency to give off toxic fumes which are increased by 
humidity and heat and may cause: rapid exhaustion of personnel under extreme tropical co ogtlops . 
To protect personnel from these effects modem Capital Ships are fitted with an Air Conditioning 
Plant 10 supply air which is partially dried and cooled to the Magazine, 

HS(I. The Air C'onditioumg Plant treats air drawn (1} from the Open, nr (2) from Lite Magazine 
itself, i.t.. when the plant is operated on "closed circuit." Vittis 41} shows typical ventilating 
arrangements. 

Staifc IMmioidifiera * « * wti. 

Util, Static dihnmiditiers. Type ' fit ' {Pattern Nn. art- to he metalled as necessary' to 
n-ilucfi the humidity in the miga tints and thereby assist in maintaining the contents in a dry state. 

Dc humidifiers should be i art a! led on a genie of one per 600 cubic feet of magazine space. 

in o .ler to achiev-i maximum efficiency from the dehuniirlififim. it is desirable that hatches bo 
magazines shu-iild be dropped whllsl ispeciiuns i* re in progress Loose water on ifie deck or in buckets, 
derived from the periodic bests of spraying or flooding or from any other source,, should be removed 
completely, Dehunudificatiotl is beat accomplished by preventing ingress nj wati-i or moist air and 
not by ftfecEiK-nt reactivation of unit? 

Each dehumidhficr is fitted with a sighting port, the space under which is fUled with indicator 
gel. This gel is normally blue wht-Fi dry, but lurns pink when saturated with ijuisture, Ihc routine 
ior rractiviUii.g satwraft <\ dehum id ili era la laid down in N.M.E.R., .Article 170, clause ;6}. 

To reactivate. the di-humidiIters are placed In mi armature baking oven or the like for two hours 
al 250" F. Galley ovens mug! not bu used. 


|ri. ntS-S ;> t. —Arnttidnieni Vtf. 2-2.) 
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CHAPTER XXV 

VKATHKK DKtK magazines and lockkks 


065. 1 hosr types ■»1 stowage may lw grouped oi fellow? -— 

(]} Expuritnefita] explosives magazines, 
i-,' Rea 1 1 y ii ii * m&nizjno. 

IS! Ready-use lockcr-i nm\ Kick' 

|4; MtscellanMiDEi pxplnFyvfs lock ere. 

(5) Weather deck magazines. 

EXPERIMENTAL EXPLOSIVES MAGAZINES. 

Bfifi. These magazines arc fitted exilusivnly in Mineral - carriers inr ttie* stowage rrf various ix plosive- 
aircraft utwes whiclr. until their charaeteriitics Ijave been determined by experience at sea, are not 
classified ns lii longim. m any particular Explosive Group 

READY-USE MAGAZINES. 

867. As a. rale, ready-use magazines are compartments fitted for the stowage of ammunition for 
multi-barrelled guns ; they are usually fitted with protective plating. On bulkheads exposed to the 
difi-i lays of Hv: sun ihry are lagged internally with 2-imrh thick afibi-sLOs. Will plalea are fitted in 
xiiit-’iSiIi' bulkheads ami am prouidfirl with a special rubber joint ut'.-h wmbibi - Wilier tightness with 

ease Of vmLiJlg. I’JiXu3ijjj£ umingtmenfis (add sicimf I inirn spraying arrangt-mcats) are provded, supply 
being from the ship' s fire main service. 

The objects of the roady-use magazine are to provide a rapid and continuous supply io ready-use 
lockcra-rf.J Lu ecDiLOmisD in the number of personnel required for ammunition supply. 

The CO-mparlrttCH'S Stow ai much Ammunition as is considered adequate for an actum. aaid they 
should he n pi rush d frnm the fn-twr* -deck magazine? -luring a lui 

peAdy-u&e Ammunition ixkkers and racks, 

800- Steel locker; and racks are fitted to provide stowage at gun positions (other than, turrets or 
between deck moUitling*; for a ready-use supply of ammunition. The luckurs are flashlight atid 
watertight and are deigned to stow unboxed aitimumtion,, *■*., Fixed rounds, ^},F. Cartridges and 
Cartridges, B,J_. in C.krkaon’a cast's, Lockers nr racks tor nniiuuniriini in n^; or boxi s miiv still be 
found, but they are being reflated by those mentioned above. 

Ready Use Lockers |i»r close range armament usually stow linked or belted atmtHanition of 
magazine drums. 

IL was. formerly tin: general prncti,’ To stow shell in ranks lit iho gun positions witii the result, 
that, especially in stralkf vessels, shell were exposed tD the weather. Fllecs were thus rehdertd 
unserviceable and in Arctic conditions shell were frozen in their racks and were useless as a ready 
use supply. Watertight locker* now replace -.in-11 racks for 4.7-iuch shell and h-.Inw, in destroyers 
and smaller vessels. 

The lockers now lilted are usually of |-EiJth plating. Trial and experience have established that 
these lockers will vrdt before the contents cxpl-ndg. Light type lockers have no protective value 
against shell fire or air attack and they are enclosed, within the protective screen of the gan wherever 
practicable. 

MISCELLANEOUS EXPLOSIVE LOCKERS. 

SSit. Lockers are provided for explosives which, on iccuuiil *jf their Group clarification, are not 
to be stowed below the weather deck i»r wilh o-thi r i xpJ«filvos. Thi y nre usually -f light plating 
aod watertight and in certain instances are fitted with flooding arrangements. 

Typical example; are 
Target Smoke ShefL 
Smoke Float*. 

Smoke Grenades. 

JJumhs, Incendiary, 

Bombs, Practice, Smoke. 

Rockets, " U " 

WEATHER DECK MAGAZINES, 

870. Weather [>.rk Magazines arr Jilt! i: for Tin stowage of explosives and pyrotechnic stores 
which, according to Lji Roguhttitins, must not be stowed between ducks, 


871-874, 


















rWAPTKK XXVI 


TARGET AMMUNITION 

FALLING TARGET SHELL 

875- This, is h dll!*: range antHtucraft hugi-l. 

Externally, the shell resemble normal service bare ejection star sEtelL They arc in mij!=[ nIi, for 
I- jiilr., 4-incli, Milfkb V ami XVI, 4.5 11 :1h 5 j*5-:iic3i guns. 

They can b* used both at- n. visual and a Radar target in calibre* 4-indi to 5.25-inch. The 
fI'ac ,'t should be visible in bright sinishini 1 . The Radi r target is provided by the Reflector unit. 
IIh 12-pdr, i'njj, how(. v-. i Ti. used as a visual targrfc. only, 

i-inch. L5-mdi and 5.25-lnch. 

876. Those shell are filled with a time fuze Mo. 4t>], below which are a L-i>jt, (0.12 eimpowdetj 
burster and a reflctlur unit- The reBcutor unit' cutisi&ts of three dipole strtf tubes filled,, ball with 
t'acer torapositjoh and halt with lead to increase the rate uf fall. The tubes are linked in jicnes by a. 
ilcKiblc: wire to n central column ; the n Utmn h--.nl has a copper disc obturatur aL its tup end to 
insist ejection, 

S77. The fuM initiates the burst or. The resulting explosion ignites the tracer compoaitioii in th£ 
reflector iini I and blown off tin; bast- of the shell. The reflector unit is eject erf itncj til* tracer coatt- 
posili un bums while it is fulling 

lln' norma I burning 1 1 me is do secoi ids. 

I2-pdr r 

8/M. I his shell Jins a fuze No. JSX8, u 2 dr, (GJ2 gunpowd.. n burster. and ■ long stetl star cast 
bill'd with star corn potation 

879. The fuze initiates the burster. flse resulting explosion ignites she star composition -md 
i iff the base of tire Sshell. The burning --1 a r if, ejected 

balk firing target shell 

88)..'. I his ni.-w type uf unrelated shell is. intruded im praefire firings with radar installations 
and to iL limited degree simulates a dive bombing attack ; it gives radar indication which can ho 
reeurdcrE on the installation 

Hi-.' shell are in calibres 4 inch, 4.5-Llidi uud 5.25-mch and can br identifinrl by rhe marking, 
v\? . blitck body, l yellow ?.ig-r.;ig band broken with tin- letters B.F. ; and LI re- word " FLARE JJ 
s'end Jk-d in. white, 

Special reduced charges &nly must be used with these pmjuciiks l he cart ridges can be dis- 
t uguishvJ bv iJte- mouth uf the case being closed wilh a ! atherboaid cup and tho base sMu'illoij 
E,F., T.G.T. 

H81. The shell ooti&ifelb of :l cylinder fitted with an .tdaptfi or t" ttf Vh screw*:, at me i-nd, a 
rnnov-able-flat end ml head, and at the other end, a fabricated tail. The overall length is approximately 
Jivv feet, Ob llu- tail drum, tour small loading ^tops are fitted to take up aeainst the shot sfiatme of 
the ^un chamtKri', 

The shell, whose lutu- Iiezk Nn. JM)C h Sillnl in the adapter under the head, h.4£ a powder burster, 
a cord iti; ejection charge in a celluloid Container, and a pressure plate (floating pistol I j, li-slow Liiis 
iln- target flare (which contains the rocket) is contained in split supports, the nxikct tail tube beEta - 
forward of i hr- flab f'Lxi-il to tin- racket tail a wire mesh radar aerial secured to three arms whit ji 
wlien five from tin split supports are actuated by three springs thereby spreading tile wiiu mesh. 

888. (I) Before the projectile is loaded into the gun, Lhe set screw in the head is to be slacked back 
sufficiently to allow the bead to be unscrewed and removed, the fuse is to he set and the head screwed 
bnk in place, porti( ■ 1 1 :Lr rare being taken tit ret the nci screw i:-, screwed hard honor:. 

I.8J The vcliE screw, to which a label is attached, must next be removed from the head, The 
luad of this screw ia sufficiently proud of the main diameter to predudo final loading, .md its removal 
is also necessary to ensure correct functioning of the fuse by allowing the mape of the fro™ 

llic h iriling el the fuae powder time rings. 

ib; The pnccctile trsii-ri Ik handled and loaded carefully «nto the chamber arid pushed home 
with the appropriate rammer until the stops on the fail engage the nhot .seating ; no undue farce 
should be applied, 

J hi fuze sctling and angl. of elevation for a parriculrtl practice will bt determined by Lin 
appmjiiiate fraj/vdory churls. 
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OH XXVI. 

883. Tin fu iclimiiug < i Hi- fuat: magazine ignite (lie powder bursty and cordite ejection .. h.i.-.- 
iilHi ill Tin n tin rockt I tint, cordite and Laigct iWc am ignited. 

1 In' I irgni Han is eject id unci, i action uf the pressure plate ; the split suppum, driven to the 
tear, shear the Threads aerating the fabricated tail which falls away, a- do the split support-. 

The burning target flare s-pteds towards the firing ship. Elio radar aerial being extended under 
action of the springs 


ROCKET GLIDER TARGET 

884- The target is a model glide? with a wing span of 45 inches, and is used on a shore range. 
It was originally designed lot firing practice with Thompson sub-machine guns. 

895. The equipment consists of (1) A Model glider with a rocket motor, urn! (2, n -jni-kti 
launching catapult. 

Tire fuselage, wings, L ilpkue anil fins of the glider are covered by a strong outer skin of special 
material; its ttiilplanc! mounting b hinged, so that it can be adjusted for trim. The rocket motor, 
fitted in Hie underside of Lire fuselage, consists of ft rocket tube, adapter and striker sub-nssmblv 
■.'.'i.rnri, percussion cap and a cordite charge. 

The catapult performs the 1 following actum:— 

,;l) The rocket motor is initiated by its firing mechanism, 

(2) Impetus from tho elastic cords launches the glider. Onus launched, tin means uf 
sustained prupulsi™ is provider! by ihc rocket riuitrir. 

BRITISH 2-INCH RHCKKT, TARGET 

Sflfi. Ttiis rocket provides a moving target whose speed is from '250 to 40U knots. The range is 
approximately 5,000 yards. The means of launching the rocket are:— 

| I' On hoard ship, From h. Modified projector., winch lias u heavy wood< ri cross as :i base, 

i LI I On shnn . — Truer) on Unmodified projector, whict is secured by pressing the feet and 
spade into the ground. 

Thr Target Handbook should be referred to fur general instruction*, maintenance; and (ten'll, 

KJS7- A round consistsof the fallowing mu in. parts Propelling unit. Target Head and Hm (4j, 
Thu order of assembly is: 

r L ;■ Fins to Propelling Unit. 

(2) Target Head to Propelling Unit. 

Dismantling is done Erj Lhu ruvnrsc order 

THE PROPELLING UNIT is a shortened 2-inch Rocket L". The tube is ^-inches in diareeter 
heuJ SOi'inches in length. 

THE TARGET HEAD is a body tube with a weight and a ballistic cay attached to thr- far,yard 
■'■nd and a socket containing the- detonator and the igniter at tho rear end. Two candles, cacti with a 
priming com position are- cotta ined in the body. Tin re uru four vent holes ui th^ casing for each t-indlc 
mid for protection tin- holts. an covered by lass-'flastic strip.-. 

S8S. After launching, the pressure of gas developed by the cordite in the racket operates a 
n viTKihJ- diaphragm and driker, and the (Wontifar ri exploded, This ignites priming compositions 
and in turn the candles orr ignited (A burster ensures the satisfactory ignition of the forward priming 
composition.) The candlts bum Himultaiteoualy. thr lissokstic strips are burnt off and the gases and 
flames escape through the rent hok-s. The flaming rocket travels at a high velocity to the end uf its run. 


ROCKET TARGET, PRACTICE, 1 lb. See Pam mi 
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SCHED ULE OF IMKLEMEIf 
SHEET L 


15 AND KEYS 


KtyNo,8B 
Key N'o. 121 Mark IN 
Key Ni>. Mink II 
Key N<i- US. 5i;iTk III 
Key ft a. 155, Mark II 
Key No. 52 
Key No. 105 
Key No. S& 

Key No, I2S 


SHEET 2 


King, inserting ami removing, lid, ft.S2u-in . Mark 1 

Tool, rectifying mouths ot Cartridge Cases, Q-T. 5,25-indl, 

Too], opening tJJigs ol cartridge cases. {,'. 1 '. 5.25-inch Ni>. 
Key, cases. powder, rectfinguk], No. 3 , Mark U 
Kev, csec^, powder, cyEindricil , Mu. 3, MaiE lift ,,. 

Key. caie, magazine, No, 1 

Key. case, magailDf-, No, 2.. Murk ill 
KeV^ ease, niagazine, N&.’i ... -►* 

Drift, 5.25-Uich, Mark T . 


Mark 1 
2. Mark 


link* Afri 


111 

11 

12 

15 

14 

15 

16 
17 
IS 
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Aiucss Desirs lur Mii^iudnr!! 

Adapters. Bow 
Adjusted Cdsj.r^.e 

Aiming Riik, 1-indt, Cartridge. S.A. 

A.K. J JuVtCl! ... 

Amato).. 

American A.S.A. 

Jr Propojlints 

I'rtyfirJEnnls in IJ.i 1 ' I iirfriAgi^ - 
, Oerlifeon Bosea 

(IcrleLciin SheLI 
Ammonium nitrate 

niriLLin ihiMi Inner:: 

ai63 . 

C- [90 . 

C and r'. 2 it> 

C.ffiK 
C.2SJ0 

\ i n mi in it i: 'll, l r ,iii I v,ikn tirin 
Hoisting in board 
Striking down 
Typical irrOii^emtiiihf ... 

Arnm.iiriiti-im, I ixed unit Separate 
Aumi mill lcii Tat knee 
Ammunition Siipplv 
Horizontal ., 

Overhead Tatis- 

Q_J'\ I nldt, 1.5 -iulJ; dull S 7-n iCIl guils 

Scady-Lbse L^.k-Itc ra and Ra:Vn. 

JiLudy use Maguitusi ... 

Secondary arrangements 
Si mi I i Ships 

Vertical ,i .. ... 

An.muinjtLi.jiiL Supply AppJia.nC'?;, Tabte ui 
Anti-Personnel!. Ain-nift, BjijiIw 
A pparatus A.J.i. L"vi>.' 1>. jEAA.C > . 

J Mfca. I, T V and 


I. Saks. L and 31 


A.P. Aircraft Bi'.nabs 
■•'VF, I'.'.arlridiU', S.A. 

AJ»jC. SbBll , 

A Ain-.TnJt Hri it. 

A.SJl. Boxes 
GSTH 
HS 
H24 

HUiS 
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sdt 

273 

un 

r&t 

27Ci 

si 

;t> 

im 

m 

57H 

as 

779 

7W 

731 

732 
SOI 
S39 
ftjn 
&lfa 
N17 
SIS 

lnD 

745 

8lfl 
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32 [ 
366 
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537 
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735 
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730 
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li.i 11 i.;,u bridge„ S A. 53fl 
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Base Adupien •■■ ■ 27!? 
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Blank Cartridges, Bd- - ■ . 236 

Marking Oil . .. ... -15 

Facking ... . .. ... 247 

Blank Cartridges, IJ.F. . • ■■■ 76,.' 
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Stacking ... ... ... ■■■ ... ... 247 
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fni+ Dihi 
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htliLst. . ... „. . JS 

BoaFs- laag^sinK . ... 703 


B»iinb(s} AcreraJI i'niii;>iLicnti 
Iksboituh jT-tiurnisf 

I'kd- iiFituiK S'or TI.L'.. lujrnlm 
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.InktatkiQ of 
MdrliLn^,-;. .. 
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„ A.3.A. . 

,, Citrtndgt ... ... ... , 

,, Flrawoita ■■- .r. -■ 

British 2 inch 34i.; kut Targul 


41r ii ' il4f- •tTrr--itr^7-4Vdiii; r .i[ui U-3 


Cap Ciurny-iaitirjsia 

DubaoiiTe 

Cnrdbrmii t J robX:tlJl£ Tabes 
Cottier Hard-ap 
Carriers. Antenuidtum 
□urriers, Sboll 
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c;.^,^iJjir ■■ 

c.m . 

CarlndijtrS Airtralt, Catapult 
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Matching .. .. 
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-’itruing. Kifln, I incti, HJclLjil r Mk. 31 

,, PaT.iissioi, MSr. 311 ... 

ArniDur-FierciTik (A.F | ... 
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Btaiik .. ... .- 

Drill ... ,. ... ,t + - 2- 

Ltuuiniv ... ... ... . 

Tnpeiidd.ty ,., ... ■,. ... +<» 

Observing .. 

Fmnl ... ... .4. 

Fer Revolvers aju| Piatuh, 
ft ini fire (1.22-ijiidl 
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5.A.P. .. 
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722 
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740 
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724 
730 

n» 

73S 

71715 

754 

732 

737 

6.53 

riSa 

172 

i:;i 

433 

flSft 

3-12 

770 

764 

774 

St)0 

SWi 


HS? 

62 

2E 

MO 

S2P 

62S 

775 

776 
3KU 
105 
117 
I l-n 
327 
654 

S3H 

S03 

513 

Sid 

5l.in 

m 

Srd 

SL7 
5 Id 
534 
525 

&a4 
522 
527 
533 
i30 
ii;i 
523 
i.2M 
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Driving Bands 
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RIFLE AND MACHINE'GUN CARTRIDGES 
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OUTSIDE VIEW OF TAIL PROPELLING TAIL PROPELLING 

IN SECTION 



inch rocket flare plate 24 
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GRENADE N° 36.M. MK.1 | GRENADE N° 69. MK. I 
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HOLMAN AMMUNITION PLATE 23 
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AIRCRAFT BOMBS 
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FLOODING AND SPRAYING ARRANGE 
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14 INCH MAGAZINE STOWAGE ARRANGEMENTS POM-POM MAGAZINE 
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PLATE 40 


MAGAZINE VENTILATION, AIR COOLING AND DRYING, 
-DIAGRAMMATIC ARRANGEMENT 



NORMAL VENTILATION 
AIR cooling AND drying 
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